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HOW TO USE THIS SOIL SURVEY REPORT 


if bee SOIL SURVEY of Ellis County will 
serve several groups of readers. It will help 
farmers and ranchers in planning the kind of 
management that will protect their soils and 
provide good yields; assist engineers in select- 
ing sites for roads, buildings, ponds, and other 
structures; aid mana of forest and wood- 
land; add to the soil scientists’ knowledge of 
soils; and help prospective buyers and others in 
appraising a farm or other tract. 


Locating the soils 


At the back of this report is an index map 
and a soil map consisting of many sheets. On 
the index map are rectangles numbered to cor- 

nd to the sheets of the soil map, so that the 
sheet showing any area can be located easily. 
On each map sheet, the soil boundaries are out- 
lined and there is a symbol for each kind of soil. 
All areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside the area and a pointer shows where it 
belongs. For example, an area on the map has 
the symbol McC. The legend for the detailed 
map shows that this symbol identifies Mansic 
clay loam, 3 to 5 percent slopes. This soil and 
all others mapped in the county are described 
in the section “Descriptions of the Soils.” 


Finding information 


In the “Guide to Mapping Units” at the back 
of this report, the soils are listed in the alpha- 
betic order of their map symbols, This guide 
shows where to find a description of each soil 
and where to find a discussion of its capability 
unit and range site. It also shows where to find 
the acreage of each soil, the yields that can be 
expected, and information about engineering 
uses of the soils. 

Farmers and those who work with farmers 
can learn about the soils on a farm by reading 
the description of each soil and of its capability 


unit and other groupings. A convenient way of 
doing this is to turn to the soil map and list the 
soil symbols on a farm and then to use the 
“Guide to Mapping Units” in finding the pages . 
where each soil and its groupings are described. 

Ranchers and others interested in range will 
find the subsection “Range Management” help- 
ful. In that subsection the soils of the count; 
are placed in groups according to their suitabil- 
ity as rangeland, and the management of each 
group is discussed. 

Engineers and builders will find in the sub- 
section “Engineering Uses of the Soils,” tables 
that (1) give engineering descriptions of the 
soils in the county; (2) name soil features that 
affect engineering practices and structures; and 
3) rate the soils according to their suitability 

or several kinds of engineering work. 

Scientists and others who are interested can 
read about how the soils formed and how they 
are classified in the section “Genesis, Classifica - 
tion, and Morphology of the Soils.’ 

Students, teachers, and other users will find 
information about soils and their management 
in various parts of the report, depending on 
their particular interests. 

Newcomers in Ellis County will be ial] 
interested in the section “General Soil Map,” 
where broad patterns of soils are described. 
They may also be interested in the section 
“General Nature of the County,” which gives 
additional information about the county. 

* * * * * 


This soil survey was made as part of the tech- 
nical assistance furnished by the Soil Conser- 
vation Service to the Ellis County Soil Conser- 
vation District, which was organized through 
the efforts of local farmers in 1941. Through 
this district the farmers and ranchers receive 
technical help from the Soil Conservation Serv- 
ice in planning for the use and conservation of 
the soils on their farms and ranches. 

Fieldwork for this survey was completed in 
1961. Unless otherwise indicated, all statements 
in the report refer to conditions in the county at 
the time the survey was in progress. 


Cover Picture: Stubble oe on the contour in 
a terraced field. This practice he 


ps to control wind 


erosion, to increase water intake, and to build up the 
organic-matter content of the soils. 
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LLIS COUNTY is located in the northwestern part 
of Oklahoma (fig. 1). The county consists of about 
782,080 acres, or 1,222 square miles. 


* 
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Figure 1,—Location of Ellis County in Oklahoma. 


Ellis County was named for Albert H. Ellis, vice presi- 
dent of the Oklahoma Constitutional Convention, which 
met in 1906 at Guthrie. Early settlement was under the 
Homestead Act, which allowed settlers 160 acres of land. 

The county is primarily agricultural and has only a 
few small industries. Income is derived mainly from 
wheat, sorghum, beef, and dairy products. About one- 
third of the acreage is cropland, and about two-thirds is 
rangeland. Several hundred acres is under irrigation. 
Wells are the main sources of water. About one-half of 
the county has underground water that could be used for 
agriculture and industry. 


How This Soil Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soils are in Ellis County, where they are located, and how 
they can be used. 

They went into the county knowing they likely would 
find many soils they had already seen, and perhaps some 
they had not. As they traveled over the county, they ob- 
served steepness, length, and shape of slopes; size and 
speed of streams; kinds of native plants or crops; kinds 
of rock; and many facts about the soils. They dug many 
holes to expose soil profiles. A profile is the sequence 
of natural layers, or horizons, in a soil; it extends from 
the surface down into the parent material that has not 
been changed much by leaching or by roots of plants. 


The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They clas- 
sified and named the soils according to nationwide, uni- 
form procedures. To use this report efficiently, it is neces- 
sary to know the kinds of groupings most used in a local 
soil classification. 

Soils that, have profiles almost alike make up «a soil 
series. Except for different texture in the surface layer, 
the major horizons of all the soils of one series are similar 
in thickness, arrangement, and other important character- 
istics. Each soil series is named. for a town or other geo- 
graphic feature near the place where a soil of that series 
was first observed and mapped. Mansic and Pratt, for 
example, are the names of two soil series. All the soils 
in the United States having the same series names are 
essentially alike in those characteristics that affect their 
behavior in the natural, untouched landscape. Soils of 
one series can differ somewhat in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. 

Many soil series contain soils that differ in texture of 
their surface layer. According to such differences in tex- 
ture, separations called soil types are made. Within a 
series, all the soils having a surface layer of the same tex- 
ture belong to one soil type. Pratt fine sandy loam and 
Pratt loamy fine sand are two soil types in the Pratt series. 
The difference in texture of their surface layers is ap- 
parent from their names. 

Some soil types vary so much in slope, degree of erosion, 
number and size of stones, or some other feature affecting 
their use, that practical suggestions about their manage- 
ment could not be made if they were shown on the soil 
map as one unit. Such soil types are divided into phases. 
The name of a soil phase indicates a feature that affects 
management. Tor example, Mansic clay loam, 3 to 5 
percent slopes, is one of several phases of Mansic clay 
loam, a soil type in this county that has a slope range of 
1 to8 percent. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the bound- 
aries of the individual soils on aerial photographs. These 
photographs show buildings, field borders, trees, and other 
details that help in drawing boundaries accurately. The 
soil map in the back of this report was prepared from the 
aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
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management of farms and fields, a mapping unit is nearly 
equivalent to a soil type or a phase of a soil type. It is 
not exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of some 
other kind that have been seen within an area that is 
dominantly of a recognized soil type or soil phase. 

Tn preparing some detailed maps, the soil scientists have 
a problem of delineating areas where different kinds of 
soils are so intricately mixed, and occur im individual areas 
of such small size, that it is not practical to show them 
separately on the map. Therefore, they show this mix- 


ture of soils as one mapping unit and call ita soil complex. - 


Ordinarily, a soil complex is named for the major kinds 
of soils in it, for example, Otero-Mansker complex. Aso, 
on most soil maps, areas are shown that are so rocky, so 
shallow, or so frequently worked by wind and water that 
they scarcely can be called soils. These areas are shown 
on the soil map Jike other mapping units, but they are 
given descriptive names, such as Gravelly broken land or 
Riverwash, and are called Jand types rather than soils. 

While « soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soils. Yields under defined management are es- 
timated for all the souls. 

But only part of a soil survey is done when the soils have 
been named, described, and delineated on the map, and the 
laboratory data and yield data have been assembled, The 
mass of detailed information then needs to be organized in 
such a way that it is readily useful to difterent groups of 
readers, among them farmers, ranchers, managers of 
woodland, engineers, and homeowners. Grouping soils 
that are similar in suitability for each specified use is the 
method of organization commonly used in the soil survey 
reports. On the basis of the yield and practice tables and 
other data, the soil scientists set up trial groups. The 
test these groups by further study and by consultation with 
farmers, agronomists, engineers, and others, then they 
adjust the groups according to the results of their studies 
and consultation. Thus, the groups that are finally 
evolved reflect up-to-date knowledge of the soils and their 
behavior under present methods of use and management. 


General Soil Map 


By drawing lines around the different patterns of soils 
ona small map, one obtains a general map of the soil areas, 
or soil associations. Such a map is useful to those who 
want a general idea of the soils, who want to compare 
different parts of a county, or who want to locate large 
areas suitable for a particular kind of farming or other 
broad land use. It is not detailed enough, however, for 
use in planning the management of a single farm or ranch. 

The 11 soil associations of Ellis County, shown on the 
colored map at the back of this report, are described in the 
paragraphs that follow. Each association is named for 
the major soils in it. The soils that occur in one associ- 
ation may oceur in another, but ina different proportion 
and pattern. Tach association has a distinct pattern of 


soils, and the differences are important to the farms in the 
association. 


1. Woodward-Carey association 


Dark-colored, loamy, nearly level to moderately sloping 
soils 


This association is in the northeastern part of Ellis 
County. The total area is about 27,870 acres, or 3.5 per- 
cent of the county. About 70 percent of this acreage 
consists of gently or moderately sloping Woodward soils, 
about 17 percent consists of gently sloping Carey soils, and 
most of the rest consists of nearly level and gently sloping 
St. Paul soils. Figure 2 shows the topographic position 
of the major soils in this association. 

The Woodward soils are reddish-brown, calcareous, 
well-drained loams. The Carey soils have a surface layer 
of dark-brown silt loam and. a subsoil of clay loam. The 
St. Paul soils have a surface layer of dark grayish-brown 
silt loam and a subsoil of blocky silty clay loam. All of 
these soils formed in Permian red beds. 

About 85 percent of this association is cultivated. 
Small grain and sorghum are the main crops. The soils 
are productive, but they are susceptible to wind and water 
erosion, and conservation measures are needed to maintain 
productivity. Little bluestem, sideoats grama, buffalo- 
grass, and blue grama are the main pasture grasses. 


2, Quinlan-Woodward association 
Reddish, loamy, rolling soils 


This association is mostly in the southeastern part of the 
county. It is characterized by strong slopes, knobs, and 
steep breaks. The total area is 52,890 acres, or nearly 7 
percent of the county. About 36 percent of this acreage 
consists of Woodward soils, about 34 percent consists of 
Quinlan soils, and the rest consists of Rough broken land 
and minor areas of Loamy alluvial land and rolling Ver- 
non soils. Figure 2 shows the topographic position of the 
major soils in this association. 

The Woodward soils are reddish-brown, calcareous, 
well-drained loams. They occur below ridge crests, on 
the smoother slopes. The Quinlan soils are red, calcare- 
ous loams that are shallow over partly weathered red- 
bed material. They occur on the steeper slopes in drain- 
ageways. Rough broken land includes ridges, canyon 
walls, and steep cliffs that impede movement of livestock. 

Almost all of this association is used as range. If-well. 
managed it provides moderate to good grazing for beef 
cattle. Little bluestem, buffalograss, and grama are the 
principal grasses. Cultivation is not practical,. because 
of the steep slopes and the resulting hazard of water ero- 
sion. A few areas have been cultivated but are now re- 
seeded to native grasses. 


3. Broken land-Berthoud-Enterprise: association 
Moderately sandy, hilly soils 


This association extends in a narrow band along the 
north side of the Canadian River and northward along 
some of the tributaries in the southwestern part of the 
county. The total area is 61,770 acres, or almost 8 -per- 
cent of the county. About 60 percent consists of Broken 
land, about 28 percent consists of Berthoud soils, and 
about 12 percent consists of Enterprise soils. Figure 2 
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Figure 2—Major soils of associations 1, 2, 3, and 11. 


shows the topographic position of the major soils in this 
association, 

_ Broken Jand occurs as steep and hilly areas along the 
South Canadian River and its larger tributaries. It con- 
sists of calcareous soil material and generally has a sur- 
face layer of fine sandy loam and a subsoil of sandy loam 
or loamy sand. The Berthoud soils are on the slopes 
below the caliche caprock. They have a surface layer 
and subsoil of grayish-brown, calcareous fine sandy loam. 
Minor areas of moderately sloping Berthoud soils are in- 
cluded. The Enterprise soils are gently sloping or mod- 
erately sloping and consist of brown very fine sandy loam. 
All of these soils formed in alluvial and eolian deposits 
of calcareous very fine sandy loam to loamy fine sand. 

This association is best suited to native grass, and about 
85 percent of the acreage is used as range. The range 
vegetation consists mainly of little bluestem, grama 
grasses, and sand sagebrush. Beef cattle are the main 
source of income. Most of the cultivated areas are on 
the gently sloping or moderately sloping Enterprise soils. 
Wheat is the main cultivated crop, but some grain sor- 
ghum and some forage sorghum are grown. Controlling 
water erosion is the major problem if cultivated crops are 
grown. Good management of crop residues is one means 
of erosion control. 


4. Nobscot-Brownfield association 
Sandy, hummocky sotls with a reddish subsoil 


This association occupies an extensive area in the south- 
eastern part of the county. The total area is about 151,740 
acres, or about 19 percent of the county. About 58 percent 
of this acreage consists of Nobscot soils, and about 42 per- 
cent consists of Brownfield soils. Figure 3 shows the topo- 
graphic position of the major soils in this association. 


The Nobscot soils occur in hummocky and duned areas. 
The surface layer consists of a thin layer of dark grayish- 
brown material over about 25 inches of light-colored fine 
sand, and the subsoil is reddish fine sandy loam. The 
Brownfield soils occupy smooth, gentle slopes. Their sur- 
face layer consists of a thin layer of dark grayish-brown 
material over about 15 inches of light-colored fine sand, 
and the subsoil is reddish sandy clay loam. All of these 
soils formed in sandy deposits under a cover of shinnery 
oak, 

Minor areas of Pratt and Miles soils are included in this 
association. The Pratt soils are.in the hummocky areas, 
and the Miles soils are mostly in the gently sloping areas. 

Beef cattle are the main source of income, and about 90 
percent of the association is used as range. Most of the 
ranches are several thousand acres in size. The vegetation 
consists mainly of little bluestem, sand lovegrass, and shin- 
nery oak. 

Because the soils that make up this association are low 
in fertility and are susceptible to wind erosion, most of the 
areas once cultivated have been reseeded to grass. Small 
areas are used for the production of forage sorghum and 
grain sorghum. 


5. Pratt-Tivoli association 
Sandy, duned soils 


This association is in steep, duned areas along the larger 
streams in the county. The total area is 37,530 acres, or 
nearly 5 percent of the county. About 55 percent of this 
acreage consists of Tivoli soils, and about 45 percent con- 
sists of Pratt soils. 

The Pratt soils occur in the smoother, less sloping areas. 
They have a surface layer of grayish-brown loamy fine 
sand and a subsoil of loamy fine sand. The Tivoli soils 
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Figure 3.—Major soils of association 4. 


occur in the duned areas and have a surface layer of gray- 
ish-brown fine sand and a subsoil of fine sand. All of these 
soils formed in eolian deposits of noncalcareous sands. 

Almost all of this association is used as range. If well 
managed it is moderately productive. Beef cattle are the 
main source of income. The range vegetation consists 
mainly of sand bluestem, little bluestem, and sand sage- 
brush. Because of the severe hazard of wind erosion, cul- 
tivation is not practical. 


6. Pratt-Carwile association 
Moderately sandy, hummocky soils 


This association is mostly in the southern and eastern 
parts of the county. The largest area is east of Arnett. 
The total area is 28,150 acres, or nearly 4 percent of the 
county. About 89 percent of this acreage consists of Pratt 
soils, and about 11 percent consists of Carwile soils. 

The Pratt sotls occur in the undulating and hummocky 
areas. They have a surface layer and a subsoil of loamy 
fine sand or fine sandy loam. The surface layer is grayish 
brown, and the subsoil is noncaleareous. The Carwile soils 
are dark grayish-brown, imperfectly drained sandy clay 
loams. They occur in level areas and in depressions. The 
Pratt soils formed in eolian deposits of said, and the Car- 
wile soils formed in eolian and alluvial deposits. 

About 60 percent of the acreage is cultivated, The 
farms average 800 acres in size. Wheat and grain sorghum 
are the main crops. When the moisture supply is favor- 
able, yields are fair. The major problems are controlling 
wind erosion, conserving moisture, and preventing the 
ponding of water in the depressions. Good management 
of crop residues is the best means of erosion control. 

The range vegetation consists mainly of grama. grasses, 
little bluestem, and sand sagebrush. Overgrazing results 
in an increase in the amount of sand sagebrush. 


7. Mansker-Potter association 
Limy, loamy, rolling soils 


This association is in the northern and western parts of 
the county and along the Oklahoma-Texas boundary. The 
total area is about 85,230 acres, or almost 11 percent of the 
county. About 84 percent of this acreage consists of very 
shallow Potter soils and moderately shallow Mansker soils, 
and most of the rest consists of Berthoud soils. Also in 
this association are minor areas of Mansic soils, which 
occur in the’ strongly sloping areas below the caprock. 
Figure 4 shows the topographic position of the major 
soils in this association. 

The Potter and Mansker soils are grayish-brown, cal- 
careous, well-drained loams underlain by caliche. The 
Potter soils occupy the ridgetops, and the Mansker soils 
are mostly on the side slopes. The Berthoud soils are ad- 
jacent to the caprock on the colluvial-alluvial foot slopes 
below the Potter and Mansker soils. They are grayish- 
brown, calcareous fine sandy loams. 

About 95 percent of this association is used asrange. If 
the range is well managed it is highly productive of little 
bluestem and grama grasses. Beef cattle are the main 
source of income. The soils are not arable, because they 
are steep, very shallow, and droughty. 


8 Mansic-Richfield association 
Loamy, moderately sloping soils 

This association occupies uplands that are dissected by 
drainageways. Of the two largest areas, one is north of 
Wolf Creek and above the caprock, and one is south of 
Wolf Creek. The total area is 183,720 acres, or about 17 


percent of the county. About 55 percent of this acreage 
consists of gently sloping to strongly sloping Mansic soils, 
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about 29 percent consists of gently sloping and moderately 
sloping Potter and Mansker soils, and the rest consists of 
gently sloping and moderately sloping Richfield soils. 
Figure 4 shows the topographic position of the major soils 
in this association. 

The Mansic soils are dark grayish-brown, calcareous, 
well-drained clay loams underlain by caliche. The Potter 
soils, which are very shallow, and the Mansker soils, which 
are moderately shallow, occur along the ridgetops. ‘They 
are prayish-brown, calcareous, well-drained loams under- 
anh ealiche. The Richfield soils are deep, dark grayish- 
brown, well-drained clay loams. Their subsoil is compact. 
All of these soils formed in deposits of calcareous loam 
and clay loam. 

About 80 percent of this association is cultivated, chiefly 
to grain sorghum and to wheat and other small grain. The 
farms average about 960 acresin size. The soils are fertile, 
and yields are good if the moisture supply is favorable. 
Controlling water erosion and conserving moisture are the 
major problems. Farming on the contour, terracing, and 
managing crop residues help to solve these problems. The 
steep slopes and drainageways are used for pasture. Buf- 
falograss, little bluestem, and grama grasses are the 
principal native grasses. 


9. Likes-Otero association 
Limy, sandy, hummocky soils 

This association is distributed over the county along the 
major streams and their tributaries. The total area is 
about 61,770 acres, or almost 8 percent of the county. 


About 60 percent of this acreage consists of the Likes soils, 
and about 40 percent consists of the Otero soils. 


The Likes soils have a surface layer of grayish-brown 
loamy fine sand and a subsoil of fine sand. They occur as 
undulating and hummocky deposits along the major 
streams. ‘The Otero soils are somewhat excessively 
drained, grayish-brown, calcareous, stratified loamy sands 
and fine sandy loams. They occur in hummocky and un- 
dulating areas on the uplands. AI of these soils formed 
in eolian and alluvial deposits of calcareous fine sandy 
loam. to sand. 

Small areas of the Mansker, Mansic, and Potter soils 
are included. They occur with the Otero soils. 

About 95 percent of this association is used as range. 
Tf well managed the range is moderately productive. The 
vegetation consists mainly of sand bluestem, grama 
grasses, and sand sagebrush. Cultivation is inadvisable 
because of the severe hazard of wind erosion. Most of 
the areas once cultivated have been reseeded to grass. 


10. St. Paul-Manter-Dalhart association 
Loaumy, gently sloping soils 


This association occurs as an irregular band on the 
south side of Wolf Creek and as scattered areas in the 
northwestern and southwestern parts of the county. The 
total area is about 89,240 acres, or a little more than 11 
percent of the county. About 53 percent of this acreage 
consists of gently sloping or moderately sloping Manter 
and Otero soils, about 27 percent of nearly level or gently 
sloping St. Paul soils, and about 20 percent of gently slop- 
ing or moderately sloping Dalhart soils. Figure 4 shows 
the topographic position of the major soils in this associ- 
ation. 

The Manter soils are deep, dark grayish-brown, well- 
drained fine sandy loams. They occur in a complex with 
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Figure 4—Major soils of associations 7, 8, and 10. 


6 SOIL SURVEY SERIES 1961, NO. 38 


the Otero soils, which are lighter colored, calcareous fine 
sandy loams. The St. Paul soils are deep, dark grayish- 
brown, well-drained silt loams. The Dalhart soils are 
deep, well-drained, dark-brown fine sandy loams. Their 
subsoil consists of sandy clay loam. All of these soils 
formed in deposits of calcareous sandy loam to clay loam. 

About 90 percent of the acreage is cultivated. The 
farms average about 800 acres in size. Wheat is the prin- 
cipal crop, but other small grains and grain sorghum are 
also grown. The soils ave fertile, and yields are fair 
when the moisture supply is favorable. Stubble mulch- 
ing, terracing, and contour farming are effective means 
of controlling wind and water erosion. The range vege- 
tation consists mostly of buffalograss, little bluestem, 
grama grasses, and a scattering of sand sagebrush in the 
sandier areas. 


11. Lincoln-Spur association 
Sandy and loamy soils on bottom lands 


This association is on the flood plains and terraces of 
Wolf Creek, the Canadian River, the North Canadian 
(Beaver) River, and their tributaries. The total area is 
53,170 acres, or nearly 7 percent of the county. Lincoln 
and Spur soils are dominant. Minor areas of Bayard, 
Elsmere, Sweetwater, Wann, Yahola, and Zavala soils and 
Loamy alluvial land are included. Figure 2 shows the 
topographic position of the major soils in this association. 

The Lincoln soils are calcareous, unmottled sands. 
They occur at the lowest elevations on the flood plains. 
The Sweetwater soils occur above the Lincoln soils at 
elevations of 2 to 6 feet. They have a gray surface layer 
and a subsoil of mottled, wet sand. Loamy alluvial land 
consists of fine sandy loam. It oceurs along the tribu- 
taries of Wolf Creek. All of these soils formed in al- 
luvium derived from the Ogallala formation. They are 
frequently flooded. 

The Wann. soils have a dark grayish-brown surface 
layer and a subsoil of mottled, wet fine sandy loam. They 
are on the terraces above the Sweetwater soils. The Els- 
mere soils are mottled, wet loamy fine sands. They occur 
on the nearly level areas between sand dunes. The Bay- 
ard soils generally occur along the lower tributaries of 
Wolf Creek. They are fine sandy loams. The Zavala 
soils occupy a small acreage in the southeastern part of 
the county. All of these soils formed in alluvium. They 
are rarely flooded. 

The Spur and Yahola soils formed in alluvium derived 
from the Permian red beds. They occur mostly along the 
lower tributaries of the Canadian River and are subject 
to flooding. The Spur soils have a surface layer of red- 
dish loam and a subsoil of clay loam, The Yahola soils 
are reddish fine sandy loams. 

About 30 percent of this association is cultivated. Most 
of the cultivated areas consist of the Bayard, Elsmere, 


Spur, Wann, and Yahola soils. The Bayard, Spur, and. 


Yahola soils produce good yields, but saline areas of the 
TElsmere and Wann soils are less productive, Wind erosion 
is a hazard, but it can be controlled by good management 
of crop residues. 

The range vegetation consists mostly of indiangrass, 
switchgrass, little bluestem, and sand bluestem. Wet areas 
that have been heavily grazed have been invaded by un- 
desirable grasses, such as saltgrass and alkali sacaton. 


- more than 30 inches. 


Descriptions of the Soils 


In this section the soil series represented in Ellis County 
and the single soils mapped in the county are described. 

The soils of each series are first described as a group. 
Important features common to all the soils of the series 
are described, and the position of the soils on the landscape 
is given. Comparisons are made with other soils that either 
are located nearby or are generally similar to the soils 
of the series being described. The series description ends 
with a general statement of how the soils of the series 
are usec. 

Following the description of each series are descriptions 
of the single soils, or mapping units, in the series. These 
are the areas delineated on the map and identified by soil 
symbols. Generally these descriptions tell how the profile 
of each soil differs from the profile described as representa- 
tive of the series. They also tell about the use and suit- 
ability of the soil described and something about the 
management it needs. 

General information about the broad patterns of soils 
in the county is given in the section “General Soil Map.” 
A profile of a representative soil of each series is de- 
scribed in detail in the section “Genesis, Classification, and 
Morphology of the Soils.” The “Guide to Mapping Units” 
at the back of the report lists the soils mapped in the county 
and the capability unit and range site in which each has 
been placed. The location and distribution of the in- 
dividual soils are shown on the detailed map at the back 
of this report. The approximate acreage and propor- 
tionate extent of the soils are given in table 1. Technical 
terms used in the soil descriptions are defined in the 
Glossary. 


Bayard Series 


The Bayard series consists of dark-colored soils of the 
bottom lands. They occur in rarely flooded areas along 
the major streams in Ellis County. 

The surface layer is dark grayish brown, friable, and 
about 12 inches thick. It commonly consists of fine sandy 
loam and has fine and medium, granular structure. 

The subsoil consists of brown, weakly stratified fine 
sandy loam that has granular structure. It is calcareous 
and friable. Generally, the lower part is sandier than the 
upper part. 

The substratum consists of pinkish-gray, calcareous al- 
luvial material that is structureless and has the texture of 
loamy fine sand. 

The surface layer ranges from 5 to 14 inches in thick- 
ness and is dark grayish brown or brown in color. Lo- 
cally, it is loamy fine sand in texture. The subsoil ranges 
from a typical sandy loam to loam in texture and from 
grayish brown to light brown in color. The depth to the 
loamy fine sand is more than 20 inches and commonly 
The depth to lime ranges from 0 
to 10 inches. 

These soils are well drained, have moderately rapid 
permeability, are high in fertility, and have fair moisture- 
storage capacity. There is a slight hazard of wind ero- 
sion. The reaction is moderately alkaline. 

The Bayard soils have a more sandy subsoil than the 
Spur soils and a more clayey subsoil than the Elsmere 
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Tasiz 1—Approw:mate acreage and proportionate extont of the soils 


Map Soil Acres Per- Map Soil Acres | Per- 
symbol | cent symbol cent 
Ba Bayard fine sandy loam______-------- 6, 878 0.9 |} Mfc Miles fine sandy loam, 3 to 5 percent 
BeC Berthoud fine sandy loam, 3 to 5 per- slopéSotrat i bok ee etd Seiad 2, 260 0.3 

cent slopes_.----.--2--------------| 3, 609 -5 || Nbc Nobscot-Brownfield fine sands, hum- 
BeD Berthoud fine sandy loam, 5 to 12 MOCkyss sac4 Saas eee eee 66, 613 8.5 
percent slopes 1.7 || Nc3 Nobscot-Brownfield complex, severely 
Bg Blown-out land. -....._.---.-------- al | eroded____._.__---------.-------- 2, 399 .3 
Bk Breaks-alluvial land complex_.-_-___--] 24, 082 3.1 |] NoE Nobscot fine sand, rolling.._..._...--.-| 41, 412 5.2 
Bn Broken land..--__-.--...----------- 37, 666 4.3 |} Om | Otero-Mansker complex___...-.--.---| 6, 784 me) 
BfB Brownfield fine sand, 1 to 3 percent OtB Otero soils, undulating.._-...-------- 3, 032 .4 
slOpCS-stce eu ee eet saot esos 2a3s 19, 160 2.4 ) Otc Otero soils, hummocky..-..----------| 5, 223 7 
CaB Carey silt loam, 1 to 3 percent slopes__| 2, 654 3 || Pa Potter soils ccc eos ee Sone 7, 063 29 
Cp Carwile-Pratt complex. __-.---.-.---- 6, 111 .8 Il Pd Potter-Berthoud complex_.-_---------| 9,695 1.2 
DaB Dalhart fine sandy loam, 1 to 3 percent Pm3 Potter-Mansker complex, severely ; 
SOPOGo es eal wk awa eying Heese eiey 8, 556 1.1 PTI oe az face hE a ct cre om at see 1, 024 al 
DaC Dalhart fine sandy loam, 3 to 5 percent PbB Pratt fine sandy loam, undulating. --| 12, 316 16 
SlOPOS aie a ent elo 4, 936 .6 || Pbc Pratt fine sandy loam, hummocky ----- 6, 788 9 
Ee Elsmere loamy fine sand__.------.---- 8, 155 .4 || PfB Pratt loamy fine sand, undulating_----| 138, 512 1.7 
EnB Enterprise very fine sandy loam, 1 to PEC Pratt loamy fine sand; hummocky----- 30, 467 3.9 
3 pereént slopes___..-..-----------| 4, 742 6 | Pt. Pratt-Tivoli loamy. fine sands._._----- 30, 050 3. 8 
Enc Enterprise very fine sandy loam, 3 to QwE Quinlan- Woodward loams, 8 to 20 per- 
5 percent slopes... ...------------- 4, 609 .6 cent slopes. -------------.-------- 19, 026 2.4 
EnD | Enterprise very fine sandy loam, 5.to RcB Richfield clay loam, 1 to 3 percent 
8 percent slopes.._..-------------- 1, 917 .2 . slopes___..-------. -------------- .| 14, 719 1.5 
EnE Enterprise very fine sandy loam, 8 to ReC Richfield clay loam, 3 to 5 percent 
20 percent slopes.___-.------------ 5, 866 .8 SlOPCS 2d .cid sees Pe teson ese tas 9, 434 1.2 
Er Eroded sandy land.._------.-.------ 4, 168 .5 || Rb Rough broken land_____-__-.-------- 6, 892 a) 
Gb Gravelly broken land_.---.---------- 2, 674 .3 1 Sad St. Paul silt loam, 0 to 1 percent 
Lf Likes loamy fine sand___._.-.--------| 27, 531 3.5 SlOpeSa22- te 4, 2-382 ee aoe geese 2, 717 .4 
Ln Lincoln soils........-.-----.-.------ 14, 926 1.9 || SaB _St. Paul silt loam, 1 to 3 percent slopes_-| 29, 426 3. 8 
La Loamy alluvial land. ---------------- 11, 909 1.5 || Sp Spur loamenc se ce ec esses sph ence as 4, 81 .6 
McB Mansice clay loam, 1 to 3 percent slopes_| 14, 219 L8 |] Sw Sweetwater soils_..-...---.---------- 10, 269 13 
McC Mansic clay loam, 3 to 5 percent slopes-_} 39, 019 5.0 || Th Tipton silt loam, high_-.------------- 700. ol 
McD Mansic clay loam, 5 to 8 percent slopes_} 7, 068 .9 || Ty Tivoli fine sand___-.-.-------------- 38, 238 4 
McD2 Panels ly loam, 3 to 8 percent slopes, Eth : Vx ‘Vernon complex._.-.-.---.---------- 5, 972 .8 
eroded... _....---.----------------| 13, 1, wi Wann fine sandy loam___------------ 2, 576 3 
Mee beta loam, 1 to 2 percent slopes__-| 6, ae -3 1 WoB ‘Woodward loam, 1 to-3 percent slopes.| 2, 285 .3 
a€ ansker loam, 3 to 5 percent slopes...) 11, 21 L4 WoC Woodward loam, 3 to 5 percent slopes.| 7, 035 9 
Mpc Mansker-Potter complex, 3 to 5 per- aed : 
cont slopes.....----.-------.------| 28, 008 3.2 || WwD2 Woodward-Quinlan loams, 3 to 8 per- 4 . 
MpE Mansker-Potter complex, 5 to 20 per- cent slopes, eroded -------~- See eis 3, 98 = 
cent slopes..__....---._.---.------ 43, 983 5.6 || WwE Woodward-Quinlan loams, 5 to 12 per- 
MrB Manter-Otero fine sandy loams, 1 to cent slopes___---~---.------------- 13, 778 1.8 
3 percent slopes......._...-.-.---- 13, 239 L7 || Ya Yahola fine sandy loam__---.-------- 1, 218 2 
Mrc Manter-Otero fine sandy loams, 3 to Za Zavala fine sandy loam___-------~----- 622 1 
5 percent slopes-..._-.------------ 11, 426 1.5 Rivers and streams !___.-.-_-..---| 10, 155 13 
MfB Miles fine sandy loam, 1 to 3 percent Se 
SlOPCSe-= = ssw te seo e eee ee Sasesed 3, 885 25 Totalez oo 3. eee StS 782, 080 | 100. 0 


1 Including Riverwash (Rw). 


soils. They are better drained than the Wann soils. Both 
the Elsmere and the Wann soils are mottled in the subsoil. 

Most of the acreage of Bayard soils is cultivated. Good 
yields of alfalfa, wheat, ancl sorghum are produced. The 
main native plants are tall and mid grasses. 

Bayard fine sandy loam (8a).—This soil occurs on nearly 
level, rarely flooded bottom lands. The slope range is 
0 to 1 percent. The profile is like the one described for 
the series. Included in the areas mapped are areas of 
Wann fine sandy loam and of Spur loam. The inclu- 
sions total less than 10 percent of the acreage. 

This soil has fair moisture-storage capacity and produces 
good yields. It is suited to wheat, barley, alfalfa, oats, 
sorghum, and cotton. When it is cultivated, the main 
problems are maintaining structure and providing protec- 
tion against overflow and against a slight hazard of wind 
erosion. Minimum tillage, stubble mulching, and grow- 

769-987—66——2 


ing of high-residue crops help to conserve moisture, to-pre- 
vent surface crusting, and to control erosion. (Capability 
unit Ifw-1; Loamy Bottom Land range site) 


Berthoud Series 


The Berthoud series consists of grayish upland soils 
that are moderately sloping to moderately steep. They 
occur just below the caprock in the western part of Ellis 
County. 

The surface layer is grayish-brown, very friable, and 
about 8 inches thick. It consists of calcareous fine sandy 
loam and has fine and medium, granular’structure. 

The subsoil is light brownish-gray fine sandy loam and 
has fine, granular structure. It is friable and strongly 
calcareous. It is more limy with increase in depth and 
has a visible zone of lime at a depth of about 26 inches. 
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The substratum consists of light brownish-gray, cal- 
careous deposits derived from the Ogallala formation. 
It is granular, friable, and permeable. 

The surface layer ranges from 6 to 12 inches in thickness, 
from fine sandy loam to loam in texture, and from dark 
grayish brown to pale brown in color. In places this layer 
is leached of lime to a depth of 6 inches. The subsoil is 
similar to the surface layer in texture. In some places 
the lime zone is lacking, and in some, loamy fine sand oc- 
curs below a depth of 24 inches. The subsoil and sub- 
stratum range from light grayish brown to brown in color. 

These soils are well drained, have moderately rapid 
permeability, are fair in natural fertility, and have fait 
moisture-storage capacity. When cultivated, they are 
subject to wind and water erosion. 

The Berthoud soils have a more sandy subsoil than the 
Mansic soils. They have a thicker, less limy surface layer 
and a less definite lime zone than the Otero soils. 

The moderately sloping Berthoud soils produce fair 
yields of wheat, sorghum, and other crops. The steeper 
ones support native vegetation, mostly mid and tall 
grasses, 

Berthoud fine sandy loam, 8 to 5 percent slopes 
(BeC).—This soil generally occurs below the caliche cap- 
rock. Its profile is like the one described for the series. 
Surface runoff is medium. Included in the areas mapped 
are areas of Mansic clay loam, 3 to 5 percent slopes, and a 
small amount of Berthoud fine sandy loam, 5 to 12 percent 
slopes. ‘The inclusions total less than 5 percent of the 
acreage. 

This soil has fair moisture-storage capacity and_pro- 
duces fair yields. It is suited to wheat, barley, sorghum, 
and oats. When it is cultivated, the main problems are 
maintaining fertility, maintaining the organic-matter 
content, and providing protection against a moderate 
hazard of wind and water erosion. Minimum tillage, 
terracing, stubble mulching, growing of high-residue 
crops, and contour stripcropping help to control erosion 
and to conserve moisture, plant nutrients, and organic 
matter. (Capability unit [Ve-2; Sandy Plains range 
site 

Te naa fine sandy loam, 5 to 12 percent slopes 
(BeD) —This is a strongly sloping soil that occurs below the 
caprock, Surface runoff is medium where the pasture 
stand is good and rapid where the pasture is poor or where 
cultivated crops are grown. The profile is similar to the 
one described for the series, but the texture generally 
grades to loamy fine sand. below a depth of 24. inches. In- 
cluded in the areas mapped are areas of Mansic clay loam, 
5 to 8 percent slopes, totaling less than 5 percent of the 
acreage; a few eroded areas; and, where the slopes are 
steepest, areas of Otero loumy fine sand, totaling less than 
5 percent of the acreage. 

This soil is not suitable for cultivation, because the mois- 
ture-storage capacity is low and the hazard of water ero- 
sion is severe. For control of erosion, areas now in culti- 
vation ought to be seeded to sand bluestem, little bluestem, 
and other native grasses. Areas now in native range need 
control of sagebrush, regulation of grazing, and reseeding 
of heavily grazed areas, all of which help to conserve 
moisture and to control erosion. (Capability unit VIe-5; 
Sandy Plains range site) 


Blown-Out Land (Bg) 


This land type occurs in the southeastern part of the 
county in association with the Brownfield and the Nobscot 
soils, It consists of nearly barren, severely eroded areas 
that support a very sparse cover of annual plants. Low 
dunes of loose sand surround scoured-out areas, and the 
soil material ranges in texture from sandy clay loam to 
loose sand. The areas are 10 to 160 acres in size. The slope 
range is 1 to 8 percent. 

This land type is not suitable for cultivation, because 
the moisture-storage capacity is low and the hazard of 
wind erosion is severe. [Erosion must be controlled before 
permanent vegetation can be established. Regulation of 
grazing and other good range practices are needed for 
control of erosion. (Capability unit VITIe-1; no range 
site assigned) 


Breaks-Alluvial Land Complex (Bk) 


This complex occurs in small valleys cut into smoother 
uplands along the upper reaches of intermittent streams. 
It consists of strongly sloping to steep valley sides and 
small valley floors. The valleys are between 150 and 750 
feet wide at the top and are 15 to 50 feet deep. The width 
of the valley floors is generally less than 150 feet and is 
most commonly between 20 and 80 feet. Runoff is rapid. 

The soil material on the side slopes ranges from sandy 
loam to light clay loam, but generally it is deep, calcareous 
loam. The slope range is 5 to 12 percent. The soil 
material on the valley floors ranges from loamy sand_to 
clay loam, but it is mostly calcareous sandy loam. The 
slope range is 0 to 1 percent. 

Because the slopes are steep and the hazard of water 
erosion is severe, the soils of this complex are not suitable 
for cultivation. They are used as range. Sand bluestem, 
little ‘bluestem, switchgrass, and indiangrass are the most 
abundant grasses if the range is in excellent condition. 
Regulation of grazing and other good range management 
practices are needed. (Capability unit VIe-7; Loamy 
Prairie range site) 


Broken Land (Bn) 


Broken land occurs on steep or hilly areas along drain- 
ageways. Runoff is medium to cupid. The slope range 
is 12 to 380 percent. 

The soils in this mapping unit are variable. Thesurface 
layer ranges from loamy sand to loam-but most common] 
is grayish-brown, calcareous sandy loam, The subsoil 
generally consists of calcareous sandy loam to loamy sand. 
It is stratified with layers of sand to clay loam. Very 
gravelly soils are common on knobs and ridges. Locally, 
the soils are shallow and the red beds outcrop in a few 
places. 

Because the moisture-storage capacity is low and the 
hazard of water erosion is severe, the soils of this land type 
are not suitable for cultivation. They are used as range. 
If the range is in excellent condition, the main grasses 
are sand bluestem and little bluestem. Regulation of graz- 
ing and other good range management practices are needed 
for control of erosion. (Capability unit ViIe-5; Sandy 
Plains range site) 
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Brownfield Series 


The Brownfield series consists of light-colored, gently 
sloping or undulating soils. They occur in the southeast- 
ern part of Ellis County. 

The surface layer is dark grayish brown, very friable, 
and about 4 inches thick. It consists of noncalcareous fine 
sand and has weak, ‘fine, granular structure. Below this 
is a subsurface layer of pink, single-grain fine sand about 
15 inches thick, ‘These layers are neutral in reaction. 

The subsoil consists of reddish-yellow sandy clay loam 
that has prismatic structure. It 1s very hard when dry. 
The reaction is medium acid. 

The substratum consists of strata of pink loamy fine 
sand and reddish-yellow fine sandy loam. It is hard when 
dry and friable when moist. ‘The reaction is medium acid. 

The combined thickness of the surface and subsurface 
layers ranges from 10 to 38 inches. In cultivated fields, 
the surface layer has a color intermediate between that 
of the surface layer and that of the subsurface layer. The 
subsoil ranges from 12 to 80 inches in thickness and from 
reddish yellow to reddish brown in color. The substratum 
varies slightly in texture, in color, and in the degree of 
stratification. 

These soils are well drained, have moderate permeability, 
are low in natural fertility, and have fair moisture- 
storage capacity. ‘There is a severe hazard of wind erosion. 

The Brownfield soils have a more clayey subsoil than 
the Pratt and Nobscot soils, They have a thinner, more 
sandy surface layer than the Miles soils. 

The Brownfield soils produce low yields of wheat. The 
main crop grown is sorghum. The native vegetation con- 
sists of shin oak and generally tall grasses. About half 
of the acreage is cultivated. 

Brownfield fine sand, 1 to 3 percent slopes (Bf8)—This 
is a gently sloping and undulating soil that occurs in the 
southeastern part of the county. Its profile is like the one 
described for the series. Runoff is slow. Included in the 
areas mapped are areas of Nobscot fine sand, rolling, total- 
ing less than 10 percent of the acreage, and of Pratt loamy 
fine sand, hummocky, totaling less than 5 percent of the 
acreage. 

This soil produces low yields, but it can be used to grow 
wheat, barley, oats, and sorghum. When it is cultivated, 
the main problems are maintaining fertility, maintaining 
the organic-matter content, and providing protection 
against a severe hazard of wind erosion. Miasinum till- 
age, keeping the direction of the crop rows crossways to 
the wind, stubble mulching the small grain, and managing 
the residues from sorghum help to control erosion, to 
maintain fertility, and to supply organic matter. Most 
of the sandier knobs ought to be seeded to permanent vege- 
tation. (Capability unit [Ve-3; Deep Sand Savannah 
range site) 


Carey Series 


The Carey series consists of upland soils that are dark 
colored and gently sloping. They occur mostly in the 
northeastern part of Ellis County. 

The surface layer is dark brown, friable, and about 11 
inches thick. It consists of silt loam and has fine, granu- 
lar structure and good tilth. 


‘The subsoil is reddish-brown clay loam that has coarse, 
prismatic structure. It is friable and calcareous. It be- 
comes more red in the lower part and has a layer of lime 
at a depth of about 40 inches. 

The substratum consists of reddish-yellow loam and has 
coarse, prismatic structure. It is friable, permeable, red- 
bed material. 

The surface Jayer ranges from 8 to 14 inches in thick- 
ness and from dark brown to dark grayish brown in color. 
The subsoil ranges from silt loam to clay loam in texture 
and from reddish brown to red or yellowish red in color. 
The depth to lime ranges from 14 to 40 inches. The lime 
layer 1s lacking in places. 

The Carey soils are well drained, have moderate perme- 
ability, are high in natural fertility, and have good mois- 
ture-storage capacity. There is a slight hazard of wind 
and water erosion and a problem of surface crusting. 

The Carey soils have a redder surface layer and a. less 
clayey subsoil than the St. Paul soils and a more clayey 
profile than the Woodward soils. 

Most of the acreage of the Carey soils is cultivated. 
Wheat and sorghum are the main crops grown. Yields 
are good. The range vegetation consists mainly of mid 
native grasses, 

Carey silt loam, 1 to 3 percent slopes (CaB).—This soil 
is on gentle convex slopes on the uplands, mostly in the 
northeastern part of Ellis County. Its profile is like the 
one described for the series. Included in the areas 
mapped are areas of Woodward loam, 1 to 3 percent slopes, 
totaling less than 10 percent of the acreage, and areas of 
St. Paul silt loam, 1 to 8 percent slopes, totaling less than 
5 percent of the acreage. 

This soil has good moisture-storage capacity and pro- 
duces good yields. It is suited to wheat, sorghum, oats, 
and barley. The main problems are preventing surface 
crusting, maintaining water intake, and providing pro- 
tection against a slight hazard of wind and water erosion. 
Minimum tillage, terracing, contour farming, and stubble 
mulching help to conserve moisture and to control erosion. 
(Capability unit ITe-1; Loamy Prairie range site) 


Carwile Series 


The Carwile series consists of dark-colored upland soils. 
They are in depressions between low sand dunes in the 
central part of Ellis County. 

The surface layer is dark grayish brown, friable, and 
about 6 inches thick. It consists of sandy clay loam and 
has moderate, coarse, granular structure. The reaction is 
medium acid. 

The subsoil is more clayey than the surface layer. It 
consists of light yellowish-brown, firm sandy clay loam 
mottled with reddish yellow. It has prismatic structure 
that, breaks to coarse, subangular blocky. The reaction 
is slightly acid. 

The substratum consists of light-gray, massive fine 
sandy loam alluvium. Jt is friable, faintly mottled, and 
slightly calcareous. 

The surface layer ranges from 6 to 14 inches in thick- 
ness, from clay loam to loamy fine sand in texture, and 
from dark grayish brown to gray and brown in color. 
The subsoil ranges from sandy clay loam to sandy clay 
in texture. and from light yellowish brown to grayish 
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brown and light olive byown in color. The moittles vary 
in abundance, size, and color. ‘The depth to lime is gen- 
erally more than 30 inches. 

Carwile soils are imperfectly drained, have slow per- 
meability, are fair in fertility, and have good moisture- 
storage capacity. They are subject to wind erosion. ‘The 
main problems ave removing excess water and maintaining 
structure. 

The Carwile soils are more poorly drained than the Pratt 

and Miles soils and have a mottled, finer textured subsoil. 

The Carwile soils produce fair yields of wheat and sor- 
ghum. The native vegetation consists mostly of tall and 
mid grasses. 

Carwile-Pratt complex (Cp).—This complex occurs on 
uplands. Low sand dunes, depressions, and potholes are 
common features. The slope range is 1to5 percent. Sur- 
face runoff is slow, and water is ponded in the potholes 
about a third of the time. The profiles of the Carwile and 
Pratt soils are like the ones described for the Carwile and 
Pratt series. 

The Pratt soil occupies 30 to 50 percent of this complex. 
Tt occurs on low sand dunes. The Carwile soil, occupying 
the remaining acreage, occurs on gentle slopes in_ the 
depressions. ‘Potholes occupy less than 10 percent of the 
complex. 

The soils in this complex produce fair yields. Small 
grain and sorghum are the main crops. The problems are 
maintaining structure and fertility, removing excess water 
from the depressions, and providing protection against a 
moderate hazard of wind erosion on the Pratt soils. 
Drainage, minimum tillage, striperopping, stubble mulch- 
ing, and growing of high-residue crops help to overcome 
most of the problems. (Capability unit I1Tw-1; Sandy 
Plains range site) 


Dalhart Series 


The Dalhart series consists of upland soils that are deep, 
dark colored, and gently sloping to moderately sloping. 
They occur in the central part of Ellis County. 

The surface layer is dark brown, very friable, and about 
11 inches thick. It consists of fine sandy loam and has 
moderate, fine, granular structure and fair tilth. Lime 
has been leached from this layer. 

The subsoil contains more clay than the surface layer. 
It consists of brown sandy clay loam and has weak, coarse, 
prismatic structure. This layer is calcareous below a 
depth of 24 inches and has a zone of visible lime at. a depth 
of about 36 inches. 

The substratum consists of old alluvium of fine sandy 
loam texture. It is friable, linvy, and permeable. 

The surface layer ranges from 6 to 15 inches in thickness 
and from dark grayish brown to dark brown in color. In 
a few places it is loamy fine sand in texture. The subsoil 
ranges from fine sandy loam to sandy clay loam im texture 
and from brown to light brown in color. The depth to the 
lime zone ranges from 15 to 45 inches. The substratum 
includes thin strata of sand, loamy fine sand, and clay loam. 


These soils are well drained, have moderate permea- . 


bility, are medium in fertility, and have fair _moisture- 
storage capacity. There is a moderate hazard of wind 
erosion. 

The Dalhart soils are limy and are Jess red than the Miles 


soils. They have a finer textured subsoil than the Pratt 
soils and a more sandy subsoil that the St. Paul soils. 

Most of the acreage of the Dalhart soils is cultivated. 
Yields of wheat and sorghum are good. The smoother 
slopes can be irrigated successfully. 

Dalhart fine sandy loam, 1 to 3 percent slopes (Da8)— 
This is a gently slopmg soil on uplands in the central part 
of the county. The profile is like the one described for the 
series. Runoff is slow. Included in the areas mapped are 
areas of St. Paul silt loam, 1 to 3 percent slopes, totaling 
less than 7 percent of the acreage, and areas of Manter- 
Otero fine sandy loams, 1 to 3 percent slopes, totaling less 
than 8 percent of the acreage. 

This soil has fair moisture-storage capacity and pro- 
duces fair yields. It is suited to wheat, oats, barley, and 
sorghum. When it is cultivated, the principal problems 
are preventing surface crusting, maintaining the organic- 
matter content, and providing protection against a mod- 
evate hazard of wind erosion and a slight hazard of water 
erosion. Minimum tillage, terracing, stubble mulching, 
and growing high-residue crops help to overcome the prob- 
lems. (Capability unit ITTe-2; Sandy Plains range site) 

Dalhart fine sandy loam, 3 to 5 percent slopes [DaC}.— 
This soil occurs on moderately sloping uplands. Runoff is 
medium. The profile is similar to the one described for 
the series, but the surface layer is about 2 inches thinner, 
the subsoil is less clayey, and the clepth to lime ranges from 
about 16 to 80 inches. Included in the areas mapped are 
small eroded areas; areas of Manter-Otero fine sandy 
loams, 3 to 5 percent slopes, totaling less than 10 percent 
of the acreage; and areas of Mansic clay loam, 3 to 5 per- 
cent slopes, totaling less than 5 percent of the acreage. 

This soil has fair moisture-storage capacity and pro- 
duces fair yields. It is suited to sorghum, wheat, oats, and 
barley. When it is cultivated, the main problems are main- 
taining fertility, supplying organic matter, and providing 
protection against a moderate hazard of wind and water 
erosion. Minimum tillage, terracing, stubble mulching, 
and. growing of high-residue crops help to overcome the 
problems. Most of the acreage is cultivated. (Capability 
unit [Ve-2; Sandy Plains range site) 


Elsmere Series 


The Elsmere series consists of light-colored soils of the 
bottom lands. They occur along the major streams adja- 
cent tosandy dunes, but they are rarely flooded. 

The surface Jayer is gray, very friable, and about 12 
inches thick. It consists of calcareous loamy fine sand and 
has weak, very fine, granular structure. 

The subsoil consists of pale-brown, single-grain. loamy 
fine sand. It is very friable and calcareous. The lower 
part is mottled. 

The substratum consists of pale-brown, calcareous fine 
sandy loam and loamy fine sand and is mottled with brown. 

The surface layer ranges from 8 to 20 inches in thickness 
and from gray to very dark gray and grayish brown in 
color. The color of the subsoil and of the substratum 
ranges from grayish brown to very pale brown. The depth 
to the water table fluctuates seasonally between 8 and 8 
feet. -In some places these soils are saline, 

These soils are imperfectly drained and have rapid per- 
meability. There is a severe hazard of wind erosion, The 
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main management problems are maintaining structure and 
fertility. Draimage, where feasible, reduces the salinity 
of these soils. 

The Elsmere soils are better drained and have a less 
sandy subsoil than the Sweetwater soils, They have a 
more sandy profile than the Wann soils. They are less well 
drained than the Lincoln soils, which are not mottled, and 
have a finer textured profile. 

The Elsmere soils are best suited to tall and mid grasses. 
A small acreage is cultivated. 

Elsmere loamy fine sand (Fe).—This soil occurs on 
nearly level, rarely flooded bottom lands. The profile is 
like the one described for the series. The slope range is 
0 to 1 percent. Included in the areas mapped are areas of 
Wann fine sandy loam and of Sweetwater soils, The in- 
clusions total less than 10 percent of the acreage. 

This soil is best suited to grass, but in dry years it can 
be planted to small grain or sorghum. When it is culti- 
vated, the main problems are maintaining structure and 
fertility, reducing salinity, and providing protection 
against a severe hazard of wind erosion. Minimum tillage, 
stubble mulching, growing of high-residue crops, and _re- 
moval of excess water help to overcome the problems, Be- 
cause of salinity and a high water table, only a small acre- 
age ‘is cultivated. (Capability unit [Vw-1; Subirrigated 
range site) 


Enterprise Series 


The Enterprise series consists of upland soils that are 
deep, dark colored, and gently sloping to steep. They are 
adjacent to the Canadian River. 

The surface layer is brown, friable, and about 9 inches 
thick. It consists of calcareous very fine sandy loam and 
has weak, fine, granular structure. 

The subsoil consists of brown, calcareous very fine sandy 
loam and has moderate, fine and medium, granular struc- 
ture. It is hard when dry and friable when moist. 

The substratum consists of brown loess of very fine 
sandy loam texture and weak, fine, granular structure. It 
is hard when dry and friable when moist. Threadlike 
films of lime occur below a depth of 35 inches. 

The surface layer ranges from 7 to 14 inches in thick- 
ness and from brown to grayish brown in color. This layer 
generally is calcareous, but in. places it is leached of lime to 
a depth of 10 inches. The color of the subsoil and sub- 
stratum ranges from brown to reddish brown. 

These soils are well drained, have moderate permeabil- 
ity, are high in natural fertility, and have good moisture- 
storage capacity. There isa slight hazard of wind erosion, 
a slight to moderate hazard of water erosion, and a prob- 
lem of preventing surface crusting after heavy rains. 

The Enterprise soils have a thinner and less dark-col- 
ored surface layer than the Tipton soils, and they are more 
sandy. The depth to lime is Jess than in the Tipton soils. 

The gently sloping and moderately sloping Enterprise 
soils produce good to fair yields of wheat and sorghum. 
On the steeper slopes the native vegetation consists mostly 
of mid grasses, 

Enterprise very fine sandy loam, 1 to 3 percent slopes 
{EnB)—This soil is on gently sloping uplands adjacent to 
the Canadian River. Runoff is slow. The surface layer 
is slightly thicker and the lime is leached to a slightly 
greater depth than in the profile described as typical of 


the series. Included in the areas mapped are areas of 
Tipton silt loam, high, totaling less than 5 percent of the 
acreage. 

This soil has good moisture-storage capacity and pro- 
duces good yields. It is suited to wheat, barley, oats, and 
sorghum. When it is cultivated, the main problems are 
preventing surface crusting, maintaining water intake, 
and providing protection against a slight hazard of wind 
and water erosion. Minimum tillage, terracing, stubble 
mulching, contour farming, and growing of high-residue 
crops help to overcome these problems. Most of the acre- 
age is cultivated. (Capability unit [Ie-1; Loamy Prairie 
range site) 

Enterprise very fine sandy loam, 3 to 5 percent slopes 
(EnC)—This soil occurs on moderately sloping uplands 
near the Canadian River. Runoff is medium. The pro- 
file is like the one described for the series. 

This soil has good moisture-storage capacity and. pro- 
duces fair yields. Itis suited tosmall grain and sorghum. 
When it is cultivated, the main problems are preventing 
surface crusting, maintaining water intake, and providing 
protection against a slight hazard of wind erosion and a 
moderate hazard of water erosion. Minimum tillage, ter- 
racing, stubble mulching, and growing of high-residue 
crops help to solve these problems. About half of the 
acreage is cultivated. (Capabihty unit ITIe-1; Loamy 
Prairie range site) 

Enterprise very fine sandy loam, 5 to 8 percent slopes 
(EnD).—This soil occurs on strongly sloping uplands near 
the Canadian River, Runoff is medium in pasturec areas 
and rapid in cultivated areas. The profile is like the 
one desertbed for the series. Included in the areas 
mapped are small eroded areas and also areas of Wood- 
ward-Quinlan loams, 5 to 12 percent slopes, totaling about 
5 percent of the acreage. 

This soil has good moisture-storage capacity and pro- 
duces fair yields. It is suited to wheat, oats, barley, and 
sorghum. When it is cultivated, the main problems are 
preventing surface crusting, maintaining water intake, 
and providing protection against a slight hazard of wind 
erosion and a moderate hazard of water erosion. Mini- 
mum tillage, terracing, stubble mulching, growing of 
high-residue crops, and contour stripcroppig help to con- 
trol erosion and to maintain yields. About a third of the 
acreage is cultivated. (Capability unit [Ve+4; Loamy 
Prairie range site). 

Enterprise very fine sandy loam, 8 to 20 percent slopes 
(EnE)—This soil occurs on moderately steep to steep up- 
lands near the Canadian River. Runoff is rapid. Except 
for a slightly thinner surface layer, the profile is similar 
to the one described for the series. Included in the areas 
mapped are areas of Likes loamy fine sand, of Broken 
land, and of Quinlan-Woodward loams, 8 to 20 percent 
slopes. The inclusions total less than 10 percent of the 
acreage. 

This soil is not suitable for cultivation, because of the 
slope and a severe hazard of water erosion. It is used 
for range. Sand bluestem, little bluestem, switchgrass, 
and indiangrass are the most abundant grasses if the range 
is in excellent condition. Production of range grasses can. 
be maintained by reseeding, regulation of grazing, and 
other good range management practices. (Capability unit 
VIe-7 ; Loamy Prairie range site) 
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Eroded Sandy Land (Er) 


Eroded sandy land is made up of severely eroded Otero 
and Berthoud soils; severely eroded Mansic soils, totaling 
10 to 15 percent of the acreage; and mimor areas of less 
eroded sous. All of these soils are deep and light colored. 
The slope range is 5 to 12 percent. The texture of the 
surface layer and the subsoil ranges from loamy sand 
to clay loam, but generally it is fine sandy loam. Rills 


and gullies are common. The gullies are from 1 to 4 feet . 


deep and from 20 to 100 feet apart. 

This land type is not suited to cultivated crops, because 
of the severe hazard of wind and water erosion. It is used 
asrange. Little bluestem, sand bluestem, indiangrass, and 
switchgrass are the main grasses if the range is in excellent 
condition. The gullies should be filled and seeded to 
grass. Overseeding and regulation of grazing help to 
control erosion in the rest of the area. (Capability unit 
Vie-8; Eroded Sandy Land range site) 


Gravelly Broken Land (Gb) 


Gravelly broken land occurs on moderately steep slopes, 
steep slopes, and broken slopes. The slope range 1s 8 to 20 
percent. The soil material is varied in texture; the sur- 
face layer is predominantly gravelly loamy sand, but it 
ranges to gravelly loam. The subsoil generally is very 
gravelly. About 10 to 20 percent of the mapping unit is 
made up of a soil that has a subsoil of loam and loamy 
sand that is less than 10 percent gravel. Gravel outcrops 
make up 5 to 20 percent of the acreage. 

Because of droughtiness, steep slopes, and the severe 
hazard of water erosion, this land type is not suitable for 
cultivation. It is used as range. Regulation of grazing 
and other good range management practices are neede 
for control of erosion. (Capability unit VIIe-2; Gravelly 
Sandy range site) 


Likes Series 


The Likes series consists of light-colored upland soils 
that are undulating or hummocky. They are adjacent to 
the large streams in Ellis County. 

The surface layer is grayish brown, very friable, and 
about 5 inches thick. It consists of loamy fine sand and 
and has weak, fine, granular structure. The reaction 
1s neutral. : 

The subsoil consists of pale-brown loamy fine sand and 
has weak, fine, granular structure. It is loose when dry 
and very friable when moist. The reaction is neutral. 

The substratum consists of light yellowish-brown, loose, 
single-grain, eolian sand. It is strongly calcareous. 

The surface layer ranges from 4 to 7 inches in thickness 
and from dark grayish brown to pale brown in color. The 
subsoil and the substratum range from sand to loamy fine 
sand in texture and from light yellowish brown to light 
brownish gray and very pale brown in color. In some 
places there is a weak zone of lime. The depth to lime 
ranges from 0 to 20 inches. 

These soils are somewhat excessively drained, have 
rapid permeability, are fair in natural fertility, and have 
low moisture-storage capacity. When they are cultivated, 
there is a severe hazard of wind erosion. 


The Likes soils have a less limy surface layer, a more 
sandy subsoil, and a less distinct lime zone than the Otero 
soils. They have a coarser textured subsoil than the Pratt 
soils and are slightly less deep to calcareous material. 

The Likes soils are not suitable for cultivation, because 
of the severe hazard of wind erosion. The native vege- 
tation consists mostly of tall and mid grasses. 

Likes loamy fine sand {Lf}.—-This soil occurs in undulat- 
ing and hummocky areas adjacent to the large streams. 
Runoff is very slow. The profile is like the one described 
for the series. The slope range is 1 to 8 percent. In- 
cluded in the areas mapped are areas of Pratt loamy fine 
sand and of Otero soils. The inclusions total less than 
10 percent of the acreage. 

This soil is not suited to cultivation, because the mois- 
ture-storage capacity is low and the hazard of wind erosion. 
is severe. Itisused asrange. Sand bluestem, little blue- 
stem, indiangrass, and switchgrass are the main grasses 
if the range 1s in excellent condition. Reseeding and reg- 
ulation of grazing are needed for control of erosion. 
(Capability unit VIe-8; Deep Sand range site) 


Lincoln Series 


The Lincoln series consists of light-colored soils of the 
bottom lands. They occur along major streams and are 
frequently flooded. 

The surface layer is grayish brown, friable, and. about 
7 inches thick. It consists of calcareous loamy fine sand 
and has weak, very fine, granular structure. 

The subsoil is light brownish-gray, single-grained fine 
sand. It is friable and calcareous. 

The substratum consists of light-gray, loose, single- 
grained alluvial fine sand. It is calcareous and permeable. 

The surface layer ranges from 3 to 7 inches in thick- 
ness, from sand to silt loam in texture, and from grayish 
brown to pale brown in color. Both the subsoil and the 
substratum contain thin strata of more clayey material 
and are light brownish gray to very pale brown in color. 

These soils are excessively drained, very rapidly perme- 
able, and low in moisture-storage capacity. There is a 
severe hazard of water erosion. 

The Lincoln soils are unmottled and are better drained 
than the Sweetwater and Elsmere soils. They have a 
slightly coarser textured subsoil than the Elsmere soils. 

The Lincoln soils are not suitable for cultivation, be- 
cause they are subject to both water and wind erosion and 
are frequently flooded. They are used for pasture. They 
produce a large amount of tall and mid grasses and scat- 
tered trees and brush. 

Lincoln soils (ln) —These soils occur on nearly level flood 
plains of the major streams and are frequently flooded. 
The slope range is 0 to 1 percent. The profile is like the 
one described for the series. Included in the areas mapped 
are areas of Sweetwater soils in depressions, totaling less 
than 10 percent of the acreage. 

Because of frequent flooding and the severe hazard of 
wind and water erosion, these soils are not suitable for 
cultivation. They are used for range. Sand bluestem, 
little bluestem, switchgrass, and indiangrass are the main 
grasses if the range is in excellent condition. Regulation 
of grazing and other good range management practices are 
needed for control of erosion and conservation of moisture. 
(Capability unit VIe-1; Sandy Bottom Land range site) 
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Loamy Alluvial Land (La) 


Loamy alluvial land occurs along intermittent streams 
throughout Ellis County. It is on flood plains that are 
150 to 500 feet wide and from an eighth of a mile to sev- 
eral miles long. It is frequently flooded. The broad 
flood plains are dissected by meandering channels 4 to 12 
feet deep. The slope range is 0 to 1 percent. 

The soil material is stratified. It ranges from fine sandy 
loam to clay loam in texture and from dark grayish brown 
to reddish brown in color. It is well drained, unmottled, 
and calcareous. The uppermost 6 to 24 inches generally 
consists of recently deposited light-colored sandy loam. 

Except for a few areas that are protected against flood- 
ing, this land type is not suitable for cultivation. It is 
usecl as range. Some areas need to be reseeded to sand 
bluestem, Little bluestem, indiangrass, and switchgrass. 
Regulation of grazing is needed for control of erosion. 
(Capability unit Vw-2; Loamy Bottom Land range site) 


Mansic Series 


The Mansic series consists of deep, dark-colored, gently 
sloping to strongly sloping upland soils. They occur in 
the central and northern parts of Ellis County. 

The surface layer is dark grayish brown, friable, and 
about 18 inches thick. It consists of calcareous clay loam 
and has fine, granular structure. 

The color of the upper part of the subsoil is intermediate 
between that of the surface layer and that of the lower 
part of the subsoil. The lower part of the subsoil consists 
of brown clay loam and has coarse, prismatic structure. 
This layer is friable and has a visible layer of lime at a 
depth of about 38 inches. 

The substratum consists of calcareous clay loam material 
derived from the Ogallala formation. It is friable and 
permeable. 

The surface layer ranges from 7 to 15 inches in thickness 
and from clay loam to loam in texture. In eroded areas 
the color is grayish brown. The subsoil ranges from 
brown to light brownish gray and light brown in color. 
The upper part of the subsoil is 4 to 7 inches thick. The 
- depth to the lime layer ranges from 30 to 60 inches. 

A profile of Mansic clay loam is shown in figure 5. 

The Mansic soils are well drained, have moclerate perme- 
ability, are high in natural fertility, and have oan mois- 
ture-storage capacity. There is a slight hazard of wind 
erosion anda slight to moderate hazard of water erosion. 

The Mansic soils are limy and have a slightly coarser 
textured subsoil than the Richfield and St. Paul soils. 
They have a finer textured subsoil than the Berthoud soils. 

Most of the acreage is cultivated. Wheat is commonly 
grown. The smoother slopes can be irrigated. The na- 

tive vegetation consists mostly of mid and short grasses. 

Mansic clay loam, 1 to 3 percent slopes (McB).—This 
soil occurs on gently sloping uplands. The profile is 
similar to the one described for the series, but generally 
this soil is leached of lime to a depth of 4 to 7 inches. 
Runoff is slow. Included in the areas mapped are areas 
of Richfield clay loam, 1 .to 3 percent slopes, totaling less 
than 3 percent of the acreage; areas of St. Paul silt loam, 

‘1 to 8 percent slopes, totaling Jess than 10 percent of the 
acreage; and minor areas of Mansker loam, 1 to 3 percent 
slopes. 


Figure-5.—Profile of Mansic clay loam. The surface layer is about 
12 inches thick; the subsoil is clay loam of prismatic structure; 
a lime zone is at a depth of 4 feet. 


This soil has good moisture-storage capacity and pro- 
duces good yields. It is suited to wheat, sorghum, oats, 
and barley. When it is cultivated, the main problems are 
preventing surface crusting, maintaining water intake, 
and providing protection against a slight hazard of wind 
and water erosion. Minimum tillage, terracing, stubble 
mulching, growing of high-residue crops, and contour 
striperopping help to conserve moisture and to control 
erosion. Most of the acreage is cultivated. (Capability 
unit [Te-1; Loamy Prairie range site) 

Mansic clay loam, 3 to 5 percent slopes (McC).—This 
soil occurs on moderately sloping uplands. The profile 
is like the one described for the series. Runoff is medium. 
Included in the areas mapped are small eroded areas; 
areas of Richfield clay loam, 3 to 5 percent slopes, totaling 
less than 5 percent of the acreage; areas of Mansker loam, 
8 to 5 percent slopes, totaling less than 5 percent of the 
acreage; and areas of Berthoud fine sandy loam, 8 to 5 
percent slopes, totaling less than 2 percent of the acreage. 

This soil has good moisture-storage capacity and pro- 
duces fair yields. Itis suited to small grain and sorghum. 
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When it is cultivated, the main problems are preventing 
surface crusting, maintaining water intake, and provid- 
ing protection against a slight hazard of wind erosion and 
a moderate hazard of water erosion. Minimum tillage, 
stubble mulching, and contour stripcroppimg help to con- 
serve moisture and to control erosion. Most of the acre- 
age is cultivated, (Capability unit ITIe-1; Loamy Prairie 
range site) 

Mansic clay loam, 5 to 8 percent slopes (McD).—This 
soil is on strongly sloping uplands. The profile is simi- 
Jar to the one described for the series, but its surface layer 
is thinner. Runoff is medium. Included in the areas 
mapped are small eroded areas; areas of Berthoud fine 
sandy loam, 5 to 12 percent slopes, totaling less than 5 
percent of the acreage; and aveas of Mansker loam, total- 
ing less than 5 percent of the acreage. 

This soil has good moisture-storage capacity and pro- 
duces fair yields. It is used mainly for sorghum and 
small grain. When it is cultivated, the main problems 
are preventing surface crusting, maintaining water in- 
take, and providing protection against a moderate hazard 
of water erosion and a slight hazard of wind erosion. 
Minimum tillage, terracing, stubble mulching, and strip- 
cropping help to control erosion and to conserve moisture. 
To help control erosion, many areas are now kept in grass. 
About half the acreage is cultivated. (Capability unit 
IVe-4; Loamy Prairie range site) 

Mansic clay loam, 3 to 8 percent slopes, eroded 
(McD2).—This is a moderately eroded, moderately sloping 
to strongly sloping soil on uplands. Runoff is rapid. 
About 80 percent of this soil has a surface layer that is 
thinner than that described for the series and is lighter and 
browner in color. Rills 4 to 12 inches deep and 1 to 4 feet 
wide have formed about 10 to 80 feet apart. Some rills are 
deep enough that the subsoil is exposed. Included in the 
areas mapped are areas of Mansker loam, totaling less 
than 5 percent of the acreage, 

This soil has good moisture-storage capacity and pro- 
duces: fair yields. The main crops are small grain and 
sorghum. The major problems are providing protection 
against a slight hazard of wind erosion and a moderate 
hazard of water erosion, preventing surface crusting, and 
maintaining water intake. Minimum tillage, terracing, 
stubble mulching, and rotations that include grass help to 
conserve moisture and to control erosion. About a third 
of the acreage is cultivated. (Capability unit [Ve-4; 
Loamy Prairie range site) 


Mansker Series 


The Mansker series consists of grayish upland soils that, 
are gently sloping to steep. They occur in the central 
and northern parts of Ellis County. 

The surface layer is grayish brown, friable, and about 
11 inches thick. It consists of calcareous loam and has 
moderate, fine, granular structure. 

The subsoil is light brownish-gray loam and has fine, 
granular structure. It is friable and calcareous. It is 
more limy with inérease in depth, and small caliche rocks 
are common. 

The substratum consists of pink, moderately to strongly 
consolidated, limy clay loam. It is generally permeable 
to water and to plant roots. 


The surface layer ranges from 6 to 14 inches in thick- 
ness and from dark grayish brown to grayish brown in 
color. The color of the subsoil ranges from grayish brown 
to very pale brown and to pmk. The depth to the caliche 
ranges from 10 to 20 inches. 

A profile of Mansker loam is shown in figure 6. 

These soils are well drained, have moderate permea- 
bility, ave fair in fertility, and have fair moisture-storage 
capacity. There is a slight to moderate hazard of both 
wind and water erosion. 

The Mansker soils are sandier than the Mansic soils. 
The depth to the lime layer is less than in the Mansic soils 
and greater than in the Potter soils. 

Most of the gently sloping and moderately sloping areas 
of Mansker soils are under cultivation. Wheat is the 
principal crop. Yields of sorghum are fair. The native 
vegetation consists mainly of short and mid grasses. 

Mansker loam, 1 to 3 percent slopes (McB).—This soil 
oceurs on gently sloping uplands, The profile is like the 
one described for the series. Runoff is medium. Included 


in the areas mapped are areas of Potter soils, totaling less 
than 5 percent of the acreage, and areas of Mansic clay 
loam, 1 to 8 percent slopes, totaling less than 5 percent 
of the acreage. 


Figure 6—Profile of Mansker loam, The surface layer is about 
11 inches thick; a zone of lime is at a depth of 16 inches. 
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This soil has fair moisture-storage capacity and pro- 
duces fair yields. Small grain is grown more often than 
grain sorghum. The main problems are preventing sur- 
face crusting, maintaining structure, and providing pro- 
tection against a moderate hazard of wind and_ water 
erosion. Minimum tillage, terracing, stubble mulching, 
and growing of high-resiclue crops are practices that help 
to control erosion and to conserve moisture. Most of the 
acreage is farmed. (Capability unit T[TIe-8; Loamy 
Plains range site). F 

Mansker loam, 3 to 5 percent slopes (MaC}.—This soil 
occurs on moderately sloping uplands. The profile is 
similar to the one described for the series, but the depth 
to the lime layer generally is less. Runoff is medium. 
Included in the areas mapped are areas of Potter soils and 
areas of Mansic clay loam, 3 to 5 percent slopes. The in- 
clusions total less than 10 percent of the acreage. 

This soil has fair moisture-storage capacity and is pro- 
ductive. It is used mostly for small grain but can be 
used for grain sorghum, When it is cultivated, the main 
problems are maintaining structure and providing protec- 
tion against a moderate hazard of wind and water erosion. 
Minimum tillage, terracing, stubble mulching, and contour 
stripcropping help to conserve moisture and to control 
erosion. About half the acreage is cultivated. (Capa- 
bility unit [Ve-1; Loamy Plains range site) 

Mansker-Potter complex, 3 to 5 percent slopes 
(MpC).—This complex occurs on knobs, ridges, and gentle 
and moderate slopes. About 30 percent of the acreage is 
gently sloping. Generally, any given area is about 15 to 
30 percent Potter soils, but some areas are about 40 percent 
Potter soils. 

The Potter soils of this complex occur mostly on the 
knobs and ridges. ‘The Mansker soils occupy the smoother 
slopes. Soils of this complex have profiles like the ones 
described for the Mansker and Potter series, but in a few 
areas where they are associated with sandier soils, their 
surface layer is fine sandy loam. Runoff is medium. 
There is a moderate hazard of wind and water erosion, 
Included in the areas mapped are areas of Likes loamy fine 
sand, totaling less than 5 percent of the acreage. 

The soils of this complex are fair in fertility, have fair 
moisture-storage capacity, and produce fair yields of small 
grain. Sorghum yields are poor because iron deficiency 
causes chlorosis and reduces ylelds. The main limitations 
are the high lime content of the surface layer, shallowness 
to caliche, and a moderate hazard of wind and water ero- 
sion. Minimum tillage, terracing, stubble mulching, and 
growing of high-residue crops help to conserve moisture 
and to control erosion. About a third of the acreage is 
cultivated. (Mansker soil: capability unit [Ve-5; Loamy 
Plains range site. Potter soil: capability unit [Ve~5; 
Shallow range site) 

Mansker-Potter complex, 5 to 20 percent slopes 
(Mp£).—This complex occurs on strongly sloping to steep 
or rolling uplands. It is about 20 to 40 percent Potter 
soils. 

The Potter soils occupy the knobs and crests of the 
ridges. The Mansker soils generally occur below the 
Potter soils on the strong to steep slopes. These soils have 
profiles like. those described for the Mansker and Potter 
series. In some areas where they are associated with 


sandier soils, the surface layer is fine sandy loam. Runoff’ 


israpid. Included in the areas mapped are areas of Likes 
loamy fine sand, totaling less than 5 percent of the acreage, 
and areas of Mansic clay loam, 5 to 8 percent slopes, total- 
ing less than 7 percent of the acreage. 

The soils of this complex are not suitable for cultivation, 
because of the severe hazard of water erosion, the depth 
to the lime layer, and the steepness of the slope. They are 
used for range. Regulation of grazing and other good 
management practices are needed for control of erosion. 
(Mansker soil: capability unit VIe-10; Loamy Plains 
range site. Potter soil: capability unit VIe-10; Shallow 
range site) 


Manter Series 


The Manter series consists of upland soils that are deep 
and dark colored. They occur on gentle to moderate 
slopes in the central part of Ellis County. 

The surface layer is dark grayish brown, very friable, 
and about 14 inches thick. It consists of fine sandy loam 
and has weak, fine, granular structure. Lime has been 
leached from this layer. 

The color of the upper part of the subsoil is intermedi- 
ate between that of the surface layer and that of the lower 
part of the subsoil. The lower part of the subsoil is brown 
fine sandy loam and has weak, coarse, prismatic structure. 
It is friable and calcareous. 

The substratum consists of alluvium of fine sandy loam 
texture with thin strata of finer textured and coarser tex- 
tured material. It is very friable and permeable. 

The surface layer is 6 to 16 inches thick, and the upper 
part of the subsoil is about 8 to 14 inches thick. The lower 
part of the subsoil ranges from brown to very pale brown 
and pinkish gray in color. The texture of the uppermost 
30 inches of the profile generally is fine sandy loam, but 
it ranges to loam. The depth to lime ranges from 10 to 
30 inches. 

These soils are well drained, have moderately rapid per- 
meability, are fair in fertility, and have fair moisture-stor- 
age capacity. There is a moderate hazard of wind erosion. 

The Manter soils have a coarser textured subsoil than 
the Dalhart soils. They have a thicker, darker colored 
surface layer than the Otero soils and are leached of lime 
toa greater depth. The depth to lime is less in the Manter 
soils than in the Pratt soils. 

Most of the acreage of Manter soils is cultivated. 
Yields of all crops commonly grown in the county are fair. 
The smoother slopes can be irrigated. 

Manter-Otero fine sandy loams, 1 to 3 percent slopes 
(MrB).—'These soils are on gently sloping or somewhat un- 
dulating uplands. They have profiles like those described 
for the Manter and Otero series. Runoff is slow to me- 
dium. About 40 to 60 percent of this mapping unit is 
Manter soil, and about 15 to 25 percent is Otero soil. The 
rest of the acreage consists of soils having characteristics 
intermediate between those of the Manter soil and those 
of the Otero soil. Included in the areas mapped are areas 
of Dalhart fine sandy loam, 1 to 8 percent slopes, totaling 
less than 10 percent of the acreage, and areas of soils with 
strata of loam and clay loam at a depth of less than 36 
inches, totaling less than 3 percent of the acreage. 

These soils are fair in fertility and have fair moisture- 
storage capacity. They are suited to grain sorghum and 
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small grain. When they are cultivated, the main prob- 
lems are preventing surface crusting, maintaining organic- 
matter content, and providing protection against a 
moderate hazard of water erosion. Minimum tillage, ter- 
racing to break long slopes and to divert overhead water, 
stubble mulching, and growing of high-residue crops 
help to conserve moisture and to control erosion. Most 
of the acreage is cultivated. (Capability unit I1le-2; 
Sandy Plains range site) 

Manter-Otero fine sandy loams, 3 to 5 percent slopes 
(MrC).—These soils occur on moderately sloping uplands. 
They have profiles like those described for the Manter and 
Otero series. Runoff is medium. The Manter soil oc- 
cupies 40 to 60 percent of the acreage, and the Otero soil 
about 20 to 85 percent. About 10 to 20 percent of the 
acreage consists of soils having characteristics intermedi- 
ate between those of the Manter soil and those of the Otero 
soil. Included in the areas mapped are small eroded areas; 
areas of Dalhart fine sandy loam, 3 to 5 percent slopes, 
totaling less than 7 percent of the acreage; and areas of 
soils that resemble the Manter soils but: have strata of clay 
loam in the uppermost 36 inches. 

These soils have fair moisture-storage capacity and are 
fair in fertility. They are suited to grain sorghum, wheat, 
barley, and oats. When they ave cultivated, the main 
problems are maintaining fertility, supplying organic 
matter, and providing protection against a moderate haz- 
ard of wind and water erosion. Minimum tillage, terrac- 
ing to break long slopes, stubble mulching, and growing 
of high-residue crops are practices that help to overcome 
these problems. About two-thirds of the acreage is culti- 
vated. (Capability unit IVe-2; Sandy Plains range 
site) 


Miles Series 


The Miles series consists of dark-colored upland. soils 
that are gently sloping or moderately sloping. ‘They occur 
in the southeastern. part of Ellis County. 

The surface soil is dark brown, friable, and about 8 
inches thick. It consists of fine sandy loam and_has 
moderate, fine and medium, granular structure. This 
layer is slightly acid. 

The subsoil is more clayey than the surface layer. It 
consists of reddish-brown sandy clay loam and has coarse, 
prismatic structure. It is firm when moist. The reaction is 
medium acid. 

The substratum consists of reddish-brown loamy fine 
sand and fine sand. It ig mectinm acid. 

The surface layer ranges from 5 to 12 inches in thick- 
ness and from fine sandy loam. to loamy fine sand in texture. 
It is dark brown or grayish brown in color. The subsoil 
ranges from 12 to 30 inches in thickness and from reddish 
brown to light red in color. In most places it has pris- 
matic structure, but in some places it has weak, subangular 
blocky structure. The substratum varies slightly in 
texture and color. 

These soils are well drained, have moderate permeability, 
are medium in fertility, and have fair moisture-storage 
capacity. There is a moderate hazard of both wind and 
water erosion. 

The Miles soils have a thicker, finer textured surface 
layer than the Brownfield soils. They have a redder, 
more clayey subsoil than the Pratt soils and a redder 


subsoil than the Dalhart soils. They lack the layer of 
lime that is characteristic of the Dalhart soils. 

The gently sloping Miles soils are generally cultivated. 
Yields of wheat and sorghum are fair. The native 
vegetation consists mostly of tall and mid grasses. 

iles fine sandy loam, 1 to 3 percent slopes (MfB).— 
This soil occurs on gently sloping uplands. The profile is 
like the one described for the series. In a few places the 
surface layer is loamy finesand. Runoff is slow. Included 
in the areas mapped are areas of Brownfield fine sand, 1 to 
3 percent slopes, totaling less than 7 percent of the acreage. 

This soil has fair moisture-storage capacity and pro- 
duces fair yields. It is suited to grain sorghum and small 
grain. When it is cultivated, the main problems are pre- 
venting surface crusting, maintaining the organic-matter 
content, and providing protection against a moderate haz- 
ard of wind erosion and a slight hazard of water erosion. 
Minimum tillage, terracing to break long slopes, stubble 
mulching, growing of high-residue crops, and contour 
striperopping are practices that help to conserve moisture 
and to control erosion. Most of the acreage is cultivated. 
(Capability unit IIIe-2; Sandy Plains range site) 

Miles fine sandy loam, 3 to 5 percent slopes (MfC).— 
This soil occurs on moderately sloping uplands. The pro- 
file is similar to the one described. for the series, but this 
soil has a thinner surface layer, a less clayey subsoil, and 
more areas that have a surface layer of loamy fine sand. 
Included in the areas mapped are areas of Brownfield fine 
sand, totaling less than 10 percent of the acreage, and 
Ha areas of Nobscot fine sand and Pratt loamy fine 
sand. 

This soil has fair moisture-storage capacity and pro- 
duces fair yields. It is suited to grain sorghum and small 
grain, When it is cultivated, the main problems are main- 
taining fertility, supplying organic matter, and providing 
protection against 1 moderate hazard of wind and water 
erosion, Minimum tillage, terracing to break long slopes 
and to divert overhead water, stubble mulching, and grow- 
ing of high-residue crops help to conserve moisture and 
soil. About a third of the acreage is cultivated. (Capa- 
bility unit [Ve-2; Sandy Plains range site) 


Nobscot Series 


The Nobscot series consists of grayish upland soils that 
are hummocky and volling. These soils occur in the south- 
eastern part of Ellis County. 

The surface layer is dark grayish brown, very friable, 
and about 5 inches thick. The upper part is loamy fine 
sand and has weak, fine, granular structure, and the lower 
part is pale-brown, single-grain fine sand. This layer is 
mildly alkaline. 

The subsoil consists of reddish-yellow fine sandy loam 
and has coarse, prismatic structure. It is hard when dry. 
The reaction is slightly acid. 

The substratum consists of light-brown, very friable, 
massive fine sand. Itis slightly acid. 

The surface layer is 18 to 47 inches thick. In cultivated 
fields the color is between the dark grayish brown of 
the upper part of the layer and the pale brown 
of the lower part.. The subsoil ranges from 10 to 40 inches 
in thickness, from loamy fine sand to fine sandy loam in 
texture, and from reddish yellow to red and reddish brown 
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in color, The substratum varies slightly in color, and in 
many places it is loamy fine sand im texture. 

The Nobscot soils are somewhat excessively drained, 
have rapid permeability, are low in natural fertility, have 
low moisture-storage capacity, and are low in organic- 
matter content. There is a severe hazard of wind erosion. 

The Nobscot soils have a sandier surface layer and a 
redder subsoil than the Pratt soils. They have a sandier 
subsoil than the Brownfield soils. 

Sorghum is the main crop grown on the Nobscot soils. 
Yields are low. The native vegetation consists mostly of 
shin oak and tall grasses. 

Nobscot fine sand, rolling (NoE)—This soil has rolling 
topography and a fairly well-defined drainage pattern. A 
small acreage occupies strong side slopes. High, indi- 
vidual dunes are scattered throughout areas of this soil. 
The slope range is 3 to 12 percent. Runoff is slow. The 
profile is like the one described for the series. Included 
in. the areas mapped are areas of Brownfield fine sand, 1 
to 3 percent slopes, and areas of Pratt loamy fine sand, 
hummocky, The inclusions total less than 5 percent of the 
acreage. 

This soil is not suitable for cultivation, because of 
droughtiness, steep slopes, and a severe hazard of wind ero- 
sion. It is used for range. Regulation of grazing and 
other good range management practices are needed for 
control of erosion. (Capability unit VIe-6; Deep Sand 
Savannah range site) 

Nobscot-Brownfield complex, severely eroded (Nc3).— 
This complex consists of severely eroded Nobscot and 
Brownfield soils (fig. 7). The slope range is 3 to 8 percent. 
About 20 to 40 percent of the mapping unit is made up of 
soils in which the subsoil is exposed. About 40 to 60 per- 
cent of the acreage is made up of less severely eroded soils 
that have less than 6 inches of the original surface layer. 
Deep gullies, 80 to 200 feet apart, have formed. 

Beéause of a severe hazard of wind and water erosion, 
the soils of this complex are not suitable for cultivation. 
They are used for range. Regulation of grazing and other 
good range management practices are needed for control 
of erosion. (Capability unit VIe-8; Eroded Sandy Land 
range site) 
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Figure 7.—Nobscot-Brownfield complex, severely eroded. 


Nobscot-Brownfield fine sands, hummocky (NbC).— 
This complex occurs in areas characterized by dunes and 
ridges 4 to 10 feet high and also on smooth, moderate slopes 
along drainageways. About 20 to 40 percent of the acre- 
age consists of the Brownfield soil, which is between the 
dunes and generally has a slope of less than 3 percent. Be- 
tween 60 and 80 percent consists of the Nobscot soil, which 
is on the steeper parts of the dunes and ridges. The slope 
range is from less than 3 percent to about 5 percent. Run- 
off is slow. Included in the areas mapped are areas of 
Pratt loamy fine sand, hummocky, totaling less than 4 
percent of the acreage, 

The soils of this complex are not suitable for cultivation, 
because of droughtiness and a severe hazard of wind 
erosion. They are best used for range. A few smal] areas 
are cultivated. (Capability unit VIe-6; Deep Sand 
Savannah range site) 


Otero Series 


The Otero series consists of light-colored upland soils 
that are undulating and hummocky. They occur in the 
northwestern part of Ellis County. 

The surface layer is grayish brown, very friable, and 
about 4 inches thick. It consists of calcareous fine sandy 
loam and has weak, fine, granular structure. 

The subsoil consists of light brownish-gray sandy loam 
and has weak, fine, granular structure. It is soft when 
dry and very friable when moist. It is strongly calcareous 
and has a visible zone of lime in the lower part. 

The substratum consists of very pale brown, single- 
grain loamy fine sand. It is friable, highly calcareous, and 
permeable. 

The surface layer ranges from 8 to 6 inches in thick- 
ness, from fine sandy loam to very fine sand in texture, 
and from grayish brown to pale brown in color. The sub- 
soil ranges from fine sandy loam to loamy fine sand in 
texture and from light brownish gray to very pale brown 
in color. The substratum contaims thin layers that are 
more clayey and more sandy than the surface layer. The 
depth to the visible zone of lime ranges from 10 to 30 
inches. 

These soils are somewhat excessively drained, have 
moderately rapid permeability, are fair in natural fertility, 
and have low moisture-storage capacity. There is a severe 
hazard of wind erosion. 

The Otero soils have a more limy surface layer, a more 
clayey profile, and a more distinct zone of lime than the 
Likes soils, They have a thinner, lighter colored, more 
limy surface layer than the Manter soils. 

The undulating areas are cultivated, but yields are low. 
The native vegetation consists mostly of short and mid 
grasses. 

Otero-Mansker complex (Om).—This complex consists 
of deep to very shallow soils on irregular slopes. The 
slope range is 3 to 12 percent. Runoff is slow. 

Except for the sandy loam surface layer, the profiles 
are like those described for the Otero and Mansker series. 
About 30 to 50 percent of the acreage consists of Otero 
sandy loam and loamy sand; between 20 and 380 percent 
of Mansker sandy loam and loam; between 5 and 15 per- 
cent of Potter loam; between 10 and 20 percent of Mansic 
clay loam and sandy loam; and between 5 and 20 percent 
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of Likes loamy fine-sand. Fine sandy loams occupy about 
60 percent of the total acreage. 

Because the moisture-storage capacity is low and the 
hazard of erosion is severe, the soils of this complex are not 
suitable for cultivation. They are used as range. Little 
bluestem, sand bluestem, and sideoats grama are the main 
grasses if the range is in excellent condition. Regulation 
of grazing and other good range management, practices 
are needed for control of erosion. (Capability unit 
Vie-2; Limy Sandy Plains range site) 

Otero soils, undulating (O18)—These soils have gentle, 
irregular slopes and a poorly defined drainage pattern. 
The slope range is 0 to 8 percent. Runoff is slow. The 
profile is like the one described for the series. Included 
in the areas mapped are areas of Likes loamy fine sand 
and of Pratt loamy fine sand, undulating. The inclusions 
total less than 10 percent of the acreage. 

These soils are fair in fertility and have low moisture- 
storage capacity. They are suited to small gram and 
sorghum. When they are cultivated, the main problems 
are maintaining fertility, supplying organic matter, con- 
serving moisture, and providing protection against a 
severe hazard of wind erosion. Minimum tillage, stubble 
mulching, growing of high-residue crops, and strip- 
cropping crossways to the prevailing winds are practices 
that help to conserve soil and moisture. About a fourth of 
the acreage is cultivated. (Capability unit [Ve-8; Limy 
Sandy Plains range site) 

Otero soils, hummocky (O:C)—These soils occur on 
low, round dunes separated by shallow draws. The slope 
range is 8 to 8 percent. Runoff is medium, Included in 
the areas mapped are areas of Pratt loamy fine sand, hum- 
mocky, and of Likes loamy fine sand. The inclusions total 
less than 15 percent of the acreage. 

Because of a severe hazard of wind erosion and low 
moisture-storage capacity, these soils are not suitable for 
cultivation. They are used mostly as range. Sideoats 
grama, sand bluestem, and little bluestem are common 
grasses if the range is in excellent condition. Regulation 
of grazing and other good. range management practices 
are needed for control of erosion. Only a small acreage of 
these soils is cultivated. (Capability unit VIe-2; Limy 
Sandy Plains range site) - 


Potter Series 


The Potter series consists of upland soils that are very 
shallow, grayish, and moderately sloping to moderately 
steep. These soils occur in the northern part of Ellis 
County. 

The surface layer is grayish brown, friable, and about 
4 inches thick. It consists of calcareous loam and has 
moderate, fine, granular structure. This layer becomes 
more limy with depth and contains many small caliche 
rocks. 

The substratum is a very pale brown, moderately or 
strongly consolidated layer of lime. This layer is at a 
depth of less than 10 inches. 

The surface layer ranges from 3 to 8 inches in thick- 
ness and from dark grayish brown to grayish brown in 
color. In texture, it is predominantly loam, but: it ranges 
from fine sandy loam to clay loam. The substratum is 
grayish brown to very pale brown. The depth to the sub- 
stratum is 3 to 10 inches. 


These soils are somewhat excessively drained, have 
moderate permeability, and have low moisture-storage 
capacity. 

The depth to the layer of lime is Jess in the Potter soils 
than inthe Mansker soils. 

The Potter soils are too shallow to be cultivated. 
native vegetation consists mostly of short grasses. 

Potter soils (Pa).—These soils occur on moderately slop- 
ing to moderately steep uplands. The slope range is 8 
to 8 percent. The profile is like the one described for the 
series. Runoff is rapid. Included in the areas mapped 
are areas of Mansker loam and areas containing outcrops 
of caliche. The inclusions total less than 15 percent of 
the acreage. 

Because these soils have low moisture-storage capacity 
and are very shallow to the caliche, they are not suitable 
for cultivation. They are usedasrange. Little bluestem, 
sideoats grama, and hairy grama are the main grasses if 
the range is in excellent condition. Regulation of grazing 
and other good range management practices are needed. 
(Capability unit VIIs-1; Shallow range site) 

Potter-Berthoud complex (Pd)——This complex occurs 
in areas where drainageways have cut into or through the 
caliche bed of the Ogallala formation (fig. 8). The side 
slopes of the drainageways have a gradient of 20 to 50 
percent. 

The profiles of the Potter and Berthoud soils ave like 
those clescribed for the two series. Runoff is very rapid. 
The Potter soils occupy 40 to 60 percent of the complex. 
They occur on the higher slopes and are very shallow over 
caliche bedrock. ‘The Berthoud soils, which make up 20 to 
40 percent of the complex, are on the slopes below the bed 
of caliche. About 15 to 20 percent of the acreage is Mans- 
ker soils, and less than 5 percent is alluvial soils and 
caliche outcrops. 

Because of shallowness, low moisture-storage capacity, 
and steep slopes these soils are not suitable for cultivation. 
They are used for range. Little bluestem, sideoats 
grama, and hairy grama are the main grasses if the range 
isin excellent condition. Regulation of grazing and other 
good management practices are needed for control of ero- 
sion. (Potter soil: capability unit WIIe-1; Shallow 


The 


Figure 8—Typical landseape of the Potter-Berthoud complex. 
The Potter soil is on the caliche caprock; the Berthoud soil is 
on the slopes below the caprock. 
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Figure 9.—Typica] landseape of potter: Mansier complex, severely 
eroded. 


range site. Berthoud soil: capability unit VITe-1; Loamy 
Prairie range site) 

Potter-Mansker complex, severely eroded (Pm3).—This 
complex consists of Potter and Mansker soils so severely 
eroded that much of the surface layer has been lost and the 
subsoil is exposed (fig. 9). ills and shallow gullies are 
common. The slope range is 3 to 8 percent. 

The Potter soils make up 50 to 70 percent of the com- 
plex, and caliche outcrops about 10 to 20 percent. In- 
cluded in the areas mapped are small areas of uneroded 
Potter and Mansker soils. 

Because of barren rock, ditches, and a severe hazard of 
water erosion, these soils are not suitable for cultivation. 
They are used for range. Little bluestem, sideoats grama, 
and hairy grama are the common grasses if the range is 
in excellent condition. Regulation of grazing and other 
good range management practices are needed for control 
of erosion. (Capability unit VIe-11; Shallow range site) 


Pratt Series 


The Pratt series consists of grayish to Lght-colored 
soils. They occur as undulating to duned areas adjacent 
to the large streams in ENis County. 

The surface layer is grayish brown, very friable, and 
about 9 inches thick. Tt consists of loamy fine sand and 
has weak, fine, granular structure. This layer is slightly 
acid. 

The subsoil is light yellowish-brown loamy fine sand 
and is 10 to 24 inches thick. Tt has weak, coarse, prismatic 
structure that breaks to fine, granular structure. It is 
very friable, is noncalcareous, and is neutral to mildly 
alkaline. 

The substratum consists of light-brown, eclian loamy 
fine sand and has weak, fine, granular structure. It is 
loose when moist and is noncalcareous and mildly allcaline. 

The surface layer ranges from 5 to 16 inches in thick- 
ness, from loamy fine sand to fine sandy loam in texture, 
and from dark brown to grayish brown in color. The sub- 
soil ranges from 10 to 24 inches in thickness, from fine 
sandy loam to loamy fine sand in texture, and from light 
yellowish brown to strong brown in color. Typically, the 


profile is free of lime, but in some places the soil is cal- 
careous below a depth of 30 inches. 

These soils are somewhat excessively drained, are rap- 
idly permeable, and have fair to low moisture-storage ca- 
pacity. There is 2 moderate to severe hazard of wind 
erosion. 

The Pratt soils have a less red subsoil than the Nobscot 
soils, are leached of lime to a greater depth than the Likes 
soils, and have a finer textured subsoil than the Tivoli 
soils. 

About half of the acreage of the Pratt soils in Ellis 
County is cultivated. Yields of sorghum and other dry- 
land crops are low to fair. The native vegetation consists 
mostly of sand sagebrush and tall grasses. 

Pratt fine sandy loam, undulating (PbB)—This soil 
occurs on undulating uplands. The slope range is 1 to 3 
percent, The profile, except for the texture of the surface 
layer and of the subsoil, is like the one described for the 
series. The surface layer and subsoil are fine sandy loam. 
In a few places the surface layer is loamy fine sand. Run- 
off is slow. Included in the areas mapped are areas of 
Dalhart fine sandy loam, 1 to 3 percent slopes, totaling less 
than 10 percent of the acreage. 

This soil has fair moisture-storage capacity and_pro- 
duces fair yields, It is suited to grain sorghum, which is 
the common crop, and also to ‘small grain. When it is 
cultivated, the main problems are providing protection 
against a moderate hazard of wind erosion, preventing 
surface crusting, and maintaining the organic-matter con- 
tent. Minimum tillage, stubble mulching, growing of 
high-residue crops, and stripcropping crossways to the 
prevailing wind are practices that help to conserve soil 
and moisture. Most of the acreage is cultivated. (Ca- 
pability unit [1Te-2; Sandy Plains range site) 

Pratt fine sandy loam, hummocky (PbC}.—This soil 
occurs on low, round dunes and on slopes along drainage- 
ways. The dunes are from 6 to 12 feet high and have 
side slopes of 8 to 5 percent. The profile, except for the 
texture of the surface layer and the.subsoil, is like the one 
described for the series. The surface layer and subsoil are 
fine sandy loam. In a few places the surface layer is 
loamy fine sand. Runoff is medium. Included in the 
areas mapped are areas of Dalhart fine sandy loam, 1 to 
3 percent slopes, totaling less than 10 percent of the acre- 
age. A soil that has a slightly redder subsoil than Pratt 
fine sandy loam occurs in a few areas and is associated 
with the Nobscot and Brownfield soils. 

This soil has fair moisture-storage capacity and pro- 
duces fair yields. It is suited to sorghum and small 
grain. When it is cultivated, the main problems are 
providing protection against a moderate hazard of wind 
erosion, maintaining fertility, and supplying organic mat- 
ter. Minimum tillage, stubble mulching, growing of high- 
residue crops, and stripcropping help to conserve soil and 
moisture. About half the acreage is cultivated. (Capa- 
bility unit [Ve-2; Sandy Plains range site) 

Pratt loamy fine sand, undulating (P{8)—This soil oc- 
curs on very low dunes ‘and on slopes along drainageways. 
The dunes are 2 to 6 feet high, and their side slopes sel- 
dom have a gradient of more than 8 percent. The profile 
is like the one described for the series. Included in the 
areas mapped are areas of soils that resemble Pratt. soils 
but have a redder subsoil. 
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This soil has low moisture-storage capacity and pro- 
duces low yields of sorghum and small grain. When it is 
cultivated, the main problems are conserving moisture, 
providing protection against a severe hazard of wind 
erosion, maintaining fertility, and supplying organic mat- 
ter. Minimum tillage, stubble mulching, growing of 
high-residue crops, and stripcropping crossways to the 
pine winds help to overcome these problems. About 

alf the acreage is cultivated. (Capability unit [Ve-3; 
Deep Sand range site) 

Pratt loamy fine sand, hummocky (PfC).—This soil oc- 
curs on low, round dunes and on slopes along drainage- 
ways. The dunes range from 6 to 14 feet in height and 
their side slopes have a gradient of 3 to 5 percent. The 
profile is like the one described for the series. Runoff is 
slow. Included in the areas mapped are areas of Tivoli 
fine sand, totaling Jess than 5 percent of the acreage, and 
areas of Nobscot-Brownfield fine sands, hummocky, total- 
ing less than 5 percent of the acreage. 

This soil normally produces low yields. It is used 
mostly for sorghum and small grain. When it is culti- 
vated, the main problems are maintaining fertility, sup- 
plying organic matter, conserving moisture, and providing 
protection against a severe hazard of wind erosion. Min1- 
mum tillage, stubble mulching, growing of high-residue 
crops, and stripcropping are practices that help to con- 
serve moisture and soil. About a third of the acreage is 
cultivated. (Capability unit [Ve-3; Deep Sand range 
site) 

Pratt-Tivoli loamy fine sands (P!)—These soils occur 
on rounded dunes 15 to 25 feet high. They normally are 
adjacent to the larger streams. The slope range is 5 to 12 
percent. Runoff is slow. 

The profile of the Pratt soil is like the one described for 
the series. Except for the loamy fine sand surface layer, 
the Tivoli soil is like the one described for the Tivoli 
series. It makes up 30 to 50 percent of the mapping unit 
and generally is on the steeper slopes. The Pratt soil 
makes up 50 to 70 percent of the mapping unit. Included 
in the areas mapped are only minor areas of other soils. 

Because of a low moisture-storage capacity and a severe 
hazard of erosion, these soils are not suitable for cultiva- 
tion. They are used as range. Sand bluestem, little blue- 
stem, indiangrass, and switchgrass are the main grasses if 
the range is in excellent condition. Regulation of grazing 
and other good range management practices are needed for 
control of erosion. (Capability unit VIe-8; Deep Sand 
range site) 


Quinlan Series 


The Quinlan series consists of reddish upland soils that 
are moderately sloping to steep. They occur in the north- 
eastern and southeastern parts of Ellis County. 

The surface layer is red, very friable, and about 7 inches 
thick. It consists of caleareous loam and has weak, fine 
and medium, granular structure. 

The substratum consists of red loam that grades into 
weakly consolidated, silty and sandy red beds. It is cal- 
careous and permeable. 

The surface layer ranges from 3 to 7 inches in thickness 
and from red to reddish brown and yellowish red in color. 
The substratum ranges from very fine sandy loam to loam 


in texture and from red to reddish brown and light red in 
color. The depth to the stratified silty and sandy red beds 
ranges from 3 to 10 inches. 

These soils are somewhat excessively drained, have 
moderate permeahility, are fair in natural fertility, and 
have low moisture-storage capacity. When they are culti- 
vated, they are subject to both wind and water erosion. 

The Quinlan soils are more shallow over red beds and 
have a redder surface layer than the Woodward soils. 

The moderately slopmg Quinlan soils produce fair 
yields of wheat and sorghum. The steeper slopes support 
native vegetation consisting mostly of mid and tall grasses. 

The Quinlan soils are mapped with the Woodward soils 
in Ellis County. 

Quinlan-Woodward loams, 8 to 20 percent slopes 
(QwE}.—These soils occur in rolling and hilly red-bed areas. 
They occur mainly on the side slopes of drainageways, but 
a few areas are on knolls, hills, and sharp ridges between 
drainageways. 

The Quinlan soil makes up about 60 to 80 percent of the 
mapping unit and is on knolls and sharp ridges. The 
gradient is most commonly more than 12 percent. The 
profile is like the one described for the Quinlan series. 
The Woodward sot] makes up the rest of the mapping unit 
and generally occupies the smoother foot slopes that have a 
gradient of less than 12 percent. Except for a slightly 
thinner surface layer, the profile of the Woodward soil is 
like the one described for the series. Included in the areas 
mapped are areas of Rough broken land, totaling less than 
8 percent of the acreage; areas of Loamy alluvial land, 
totaling less than 2 percent of the acreage; and areas of 
very shallow soils underlain by gypsum rock, totaling less 
than 7 percent of the acreage. 

Because of shallowness, steep slopes, and a severe haz- 
ard of water erosion, these soils are not suitable for culti- 
vation. They are used as range. Sand bluestem and little 
bluestem are the main grasses. Regulation of grazing and 
other good range management practices are needed for 
control of erosion. (Quinlan soil: capability unit VIe-4; 
Shallow Prairie range site. Woodward soil: capabil- 
ity unit VIe—-4; Loamy Prairie range site) 


Richfield Series 


The Richfield series consists of upland soils that are 
deep and dark colored. They occur on gentle to moderate 
slopes in the northern part of Ellis County. 

The surface layer is dark grayish brown, friable, and 
about 8 inches thick. It consists of clay loam and has 
weak, fine and medium, granular structure. Time has 
been. leached from this layer. 

The subsoil contains more clay than the surface layer. 
It consists of dark-brown clay loam and has fine and 
medium, subangular blocky structure. It is calcareous at 
a depth of more than 24 inches and has a visible zone of 
lime at a depth of 48 inches. 

The substratum consists of firm clay loam of eolian 
(windblown) origin. It is limy and permeable. 

The surface layer is 5 to 11 inches thick. The color of 
the subsoil ranges from dark brown to brown and grayish 
brown. The depth to lime ranges from 10 to 80 inches, 
and the depth to the visible lime zone from 80 to 60 inches. 
Buried soils are common. 
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These soils are well drained, have moderately slow per- 
meability, are high in natural fertility, and have good 
moisture-storage capacity. 

The Richfield soils have a more clayey subsoil than the 
Mansic soils. They are similar to the St. Paul soils but 
have a thinner surface layer and generally a more clayey 
subsoil. 

The Richfield soils ara well suited to sorghum and to 
wheat and other small grain. Buffalograss and. sideoats 
grama are the major grasses. The smoother slopes can be 
irrigated. 

Richfield clay loam, 1 to 3 percent slopes (RcB)—This 
soil occurs on gently sloping uplands. The profile is like 
the one described for the series. Runoff is medium. In- 
cluded in the areas mapped are areas of Mansic clay loam, 
1 to 3 percent slopes, and of St. Paul silt loam, 1 to 3 per- 
cent slopes. These inclusions total less than 10 percent 
of the acreage. Also included in mapping are areas of 
Richfield silt loam, totaling less than 5 percent of the 
acreage. 

This soil has good moisture-storage capacity and pro- 
duces good yields. It is suited to grass, small grain, and 
sorghum. When it is cultivated, the main problems are 
preventing surface crusting, maintaining water intake, 
and providing protection against a slight hazard of wind 
and water erosion. Minimum tillage, terracing, stubble 
mulching, growing of high-residue crops, and contour 
stripcropping help to conserve moisture and soil. Most of 
the acreage is cultivated. (Capability unit IIe-1; Hard- 
land range site) 

Richfield clay loam, 3 to 5 percent slopes (RcC).—This 
soil occurs on moderately sloping uplands. The profile is 
similar to the one described for the series, but in this soil 
the Al horizon is thinner and the depth to the calcareous 
material is less. Runoff is medium. Included in the areas 
mapped are areas of Mansic clay loam, 8 to 5 percent 
slopes, totaling less than 8 percent of the acreage. 

This soil has good moisture-storage capacity and pro- 
duces good yields. It is suited to small grain and sorghum. 
When it is cultivated, the main problems are preventing 
surface crusting, maintaining water intake, and providing 
protection against a slight hazard of wind erosion an 
a moderate hazard of water erosion. Minimum tillage, 
terracing, stubble mulching, and growing of high-residue 
crops help to conserve moisture and soil. Most of the 
acreage is cultivated. (Capability unit IIIe-1; Hardland 
range site) 


Riverwash (Rw) 


Riverwash occurs in the active stream channel of the 
Canadian River, Clear Creek, and their large tributaries. 
(In table 1, the acreage of Riverwash is included in that 
of rivers and streams.) Because of flooding, about 90 
percent of the acreage does not support permanent vege- 
tation. The vegetation consists mostly of annual weeds, 
scattered tamarix, and shrubs. 

This land type consists mostly of deep, calcareous, fine 
quartz sand, with which is mixed some silt, clay, and 
gravel. Some spots are saline. Included in the areas 
mapped are minor areas of Lincoln soils. 

iverwash is associated with the Lincoln soils, but, un- 
like these soils, it is almost bare of permanent vegetation 
and has no Al horizon, 


This land type provides little or no grazing for livestock. 
It does not have a range site classification or a capability 
classification. 


Rough Broken Land (Rb) 


Rough broken land occurs as deep, narrow valleys, as 
sharp divides, and as escarpments. The relief is very 
steep. The slopes exceed 50 percent, and the local differ- 
ences in elevation generally are between 50 and 200 feet. 
Runoff is very rapid, and geologic erosion is active. 

The soils that make up this land type have loam and 
silt loam profiles. They are predominantly shallow, but 
the range is from deep soils on the valley floors to shallow 
and very shallow soils on the very steep divides. Included 
in the areas mapped are small areas of rock outcrops. 

Because the slopes are steep and the hazard of water 
erosion is severe, this land type is not suitable for culti- 
vation. Some areas are used for range. Little bluestem 
and sand bluestem are the main grasses if the range is 
in excellent condition. Many areas are too steep to be 
grazed. Regulation of grazing and other good range 
management practices are needed for control of erosion. 
(Capability unit VIlée-3 ; Breaks range site) 


St. Paul Series 


The St. Paul series consists of upland soils that are deep 
and dark colored. These soils occur on gentle to nearly 
level slopes in the northeastern part of Ellis County. 

The surface layer is dark grayish brown, friable, and 
about 15 inches thick. It consists of silt loam and has 
moderate, fine and medium, granular structure. The reac- 
tion is neutral. 

The upper part of the subsoil contains more clay than 
the surface layer. It consists of dark-brown silty clay 
loam and has weak, fine, subangular blocky structure. It 
is mildly alkaline. The lower part of the subsoil consists 
of reddish-gray silty clay loam and has medium and 
coarse, subangular blocky structure. It is firm and cal- 
careous. 

The substratum is generally weathered, calcareous, light 
reddish-brown silty and sandy red-bed material. It is 
friable and permeable. In places it consists of windblown 
material that has been darkened by an accumulation of 
loess. In many places lime is present in the upper part. 

The surface ayaa ranges from 11 to 24 inches in thick- 
ness and from very dark grayish brown to dark grayish 
brown in color. The subsoil ranges from medium loam 
to silty clay loam in texture and from dark grayish brown 
to reddish gray in color. The substratum ranges from light 
reddish brown to dark brown in color. The depth to lime 
ranges from 20 to 50 inches but is mest commonly between 
24 and 36 inches. In many places buried soils occur below 
a depth of 86 inches. 

These soils are well drained, have moderate or mod- 
erately slow permeability, are high in natural fertility, 
and have good moisture-storage capacity. Preventing sur- 
face crusting and maintaining water intake are problems. 

The St. Paul soils have a thicker, less clayey surface 
layer and redder parent material than the Richfield soils. 
They have a finer textured subsoil than the Carey soils. 

Most of the acreage of St. Paul soils is cultivated. 
Yields are good. Wheat is the principal crop. The native 


22 SOIL SURVEY SERIES 1961, NO. 38 


vegetation consists mostly of short and mid grasses. If 
water is available, these soils can be irrigated. 

St. Paul silt loam, 0 to 1 percent slopes (SaA}.—This 
soil occupies nearly level uplands. Téxcept for a slightly 

reater depth to lime, the profile is like the one described 

or the series. Runoff is slow. Included in the areas 
mapped are areas of Carey silt loam, 1 to 3 percent slopes, 
totaling less than 8 percent of the acreage. 

This soil has good moisture-storage capacity and_pro- 
duces good yields. It is suited to small grain, sorghum, 
alfalfa, and sweetclover. When it is cultivated, the main 
problems are preventing surface crusting, maintaining 
water intake, and providing protection against a slight 
hazard of wind erosion. Minimum tillage, stubble mulch- 
ing, and stripcropping are practices that help to overcome 
these problems. Most of the acreage is cultivated. (Capa- 
bility unit I¥c-2; Hardland range site) 

St. Paul silt loam, 1 to 3 percent slopes (Sa8).—This 
soil is on gently sloping uplands. The profile is like the 
one described for the series. Runoff is medium. Included 
in the areas mapped are areas of Carey silt loam, 1 to 8 
percent slopes, totaling less than 3 percent of the acreage; 
areas of Dalhart fine sandy loam, 1 to 8 percent slopes, 
totaling 7 percent of the acreage; and areas of Richfield 
clay loam, 1 to 3 percent slopes, totaling 3 percent of the 
acreage. 

This soil has good moisture-storage capacity and pro- 
duces good yields. It is suited to small grain, sorghum, 
alfalfa, and sweetclover. When it is cultivated, the main 
problems are preventing surface crusting, maintaining 
water intake, and providing protection against a slight 
hazard of wind and water erosion. Minimum tillage, ter- 
racing, stubble mulching, growing of high-residue crops, 
and contour stripcropping help to conserve moisture and 
soil. Most of the acreage is cultivated. (Capability unit 
IIe-1; Hardland range site) 


Spur Series 


The Spur series consists of dark-colored soils that are 
on nearly level flood plains and are occasionally flooded. 
“The surface layer is dark grayish brown, friable, and 
about 18 inches thick. It consists of calcareous loam and 
has moderate, fine, granular structure. 

The subsoil consists of brown clay loam and has medium, 
granular structure. It is friable, calcareous, and 
permeable. 

The substratum consists of alluvium of silt loam and 
clay loam texture. It is friable, caleareous, and permeable. 

The surface layer ranges from 6 to 20 inches in thick- 
ness and from dark grayish brown to dark brown and 
reddish brown in color. In texture, it is predominantly 
loam but is clay loam in some places. In some places this 
layer is leached of lime to a depth of 10 inches. The lower 
part of the profile ranges from loam to silty clay loam 
in texture and from brown to light yellowish brown and 
reddish brown in color. 

These soils are well drained, have moderate perme- 
ability, ave high in fertility, and have good moisture- 
storage capacity. They are easily plowed, and they re- 
spond to good management. 

The Spur soils are less sandy and have a thicker sur- 
face layer than the Bayard and Yahola soils. 


Most of the acreage of Spur soils is cultivated. Yields 
are good. The native vegetation consists mostly of tall 
and mid grasses. 

Spur loam (Sp).—This soil occurs on nearly level flood 
plains. It is 8 to 20 feet above the stream channel and 
is rarely flooded. The slope range is 0 to 1 percent. The 
profile is like the one described for the series. Included 
in the areas mapped are areas of Bayard fine sandy loam. 
and Yahola fine sandy loam. The inclusions total Jess 
than 10 percent of the acreage. 

This soil has good moisture-storage capacity and pro- 
duces good yields. It is suited to small grain, sorghum, 
alfalfa, and sweetclover. The main problems are prevent- 
ing surface crusting and maintaining water intake. Mini- 
mum tillage, stubble mulching, growing of high-residue 
crops, and stripcropping help to overcome the problems. 
Most of the acreage is cultivated. (Capability unit I[ce-1; 
Loamy Bottom Land range site) 


Sweetwater Series 


The Sweetwater series consists of light-colored soils of 
the bottom lands. They occur along the major streams in 
Ellis County and are rarely to frequently flooded. 

The surface layer is gray, friable, and about 12 inches 
thick. It consists of calcareous silt loam and has weak, 
fine, granular structure. 

The subsoil consists of light-gray fine sand mottled with 
dark brown. It is single grained, very friable, and cal- 
careous. The water table fluctuates. 

The substratum consists of light-gray alluvium of fine 
sand texture. This material is calcareous, very friable, 
single grained, and permeable. 

The surface layer ranges from 6 to 18 inches in thickness 
and from loamy fine sand to silty clay loam in. texture. 
The color ranges from gray to very dark grayish brown. 
Both the subsoil and the substratum are generally fine sand 
in texture, but in many places there are thin layers of 
more clayey material. They range from grayish brown 
to very pale brown and pale yellow in color. The depth 
to the water table fluctuates seasonally between 1 and 5 
feet. Some areas are affected by salinity. 

The Sweetwater soils are poorly drained, have moder- 
ately slow permeability, are low in fertility, have low 
moisture-storage capacity, and are moderately alkaline. 

The Sweetwater soils are more poorly drained than the 
Wann and Elsmere soils and have a more sandy subsoil. 
They are mottled and are more poorly drained than the 
Lincoln soils. 

The Sweetwater soils are not suitable for cultivation, 
because they have a high water table and are subject to 
flooding. They have the capacity to produce a large 
amount of tall and mid grasses. 

Sweetwater soils (Sw)—These soils occur on nearly 
level flood plains of the major streams, generally 4 to 8 
feet above the stream channel. They are flooded fre- 
quently. There are a few oxbows and swales 50 to 150 feet 
wide. The slope range is 0 to 1 percent. The profile is 
like the one described for the series. Included in the 
areas mapped are areas of Lincoln soils, totaling less than 
5 percent of the acreage. 

Because of salinity, frequent overflow, and a high water 
table, these soils are not suitable for cultivation. They are 
used as range. Switchgrass and indiangrass are the main 
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grasses if the range is in excellent condition. Regulation 
of grazing and other good range management practices are 
needed. (Capability unit Vw-1; Subirrigated range site) 


Tipton Series 


The Tipton series consists of upland soils that are deep, 
dark colored, and nearly level. They occur on the benches 
of the Canadian River. 


The surface layer is dark brown, very friable, and about. 


16 inches thick. It consists of silt loam and has moderate, 
fine and medium, granular structure. This layer is leached 
of lime to a depth of more than 15 inches. 

The upper part of the subsoil is intermediate in color 
between the surface layer and the lower part of the sub- 
soil. The lower part of the subsoil consists of brown silt 
loam and has fine and medium, granular structure. It is 
calcareous and very friable. 

The substratum consists of loess of silt loam texture. It 
is limy, permeable, and very friable. 

The surface layer ranges from 12 to 20 inches in thick- 
ness and from dark brown to dark grayish brown and dark 
gray in color. The upper part of the subsoil is 4 ta 10 
inches thick. The lower part of the subsoil ranges from 
brown to light grayish brown and pinkish gray in color. 
The depth to lime ranges from 15 to 86 inches, but it is most 
commonly 17 to 24 inches. 

These soils are well drained, have moderate perme- 
ability, are high in fertility, and have good moisture- 
storage capacity. They are slightly susceptible to wind 
and. water erosion. 

The Tipton soils have a thicker surface layer and a finer 
textured subsoil than the Enterprise soils and are leached 
of lime to a greater depth. 

The Tipton soils are among the most productive upland 
soils in this county. They are well suited to all crops 
grown in the county. Most of the acreage is cultivated. 

Tipton silt loam, high (Th)——This soil occurs on nearly 
level benches. The slope range is 0 to 1 percent. Runoff 
isslow. The profile is like the one described for the series. 
Included in the areas mapped are areas of Enterprise 
very fine sandy loam, totaling less than 5 percent of the 
acreage, and areas of St. Panl silt loam, 0 to 1 percent 
slopes, totaling less than 5 percent of the acreage. 

This soil has good moisture-storage capacity and is high 
in fertility. It is best suited to small grain and sorghum 
but can be used for alfalfa and sweetclover in years of 
adequate rainfall. When it is cultivated, the main prob- 
lems are preventing surface crusting, maintaining water 
intake, and providing protection against a slight hazard of 
wind erosion. Minimum tillage, terracing, stubble mulch- 
ing, growing of high-residue crops, and contour strip- 
cropping help to overcome these problems. (Capability 
unit IIc-2; Loamy Prairie range site) 


Tivoli Series 


The Tivoli series consists of upland soils that are light 
colored and sandy. They are in duned areas adjacent. to 
the large streams in Ellis County. 

The surface layer is grayish brown, loose, and. about 8 
inches thick: It consists of single-grain fine sand. The 
reaction is medium acid. 


The underlying material is pink, loose fine sand. It 
is slightly acicl and permeable. 

The surface layer ranges from 4 to 8 inches in thickness 
and from grayish brown to brown in color. The color 
of the underlying material ranges from pink to brown and 
yellowish brown. The reaction is slightly acid to mildly 
alkaline. 

These soils are excessively drained, have very rapid 
permeability, are low in natural fertility, and have low 
moisture-storage capacity. There is a severe hazard of 
wind erosion. 

The Tivoli ‘soils are underlain by less red material than 
the Nobscot soils. They are less coherent and more sandy 
than the Pratt sous. 

The Tivoli soils are not suitable for cultivation, The 
native vegetation consists mostly of mid and tall grasses. 

Tivoli.fine sand (Tv)—This soil is in duned areas along 
the large streams in the county. The dunes commonly 
are 14 to 80 feet high, but some are as much as 40 feet 
high. Generally there are seven or eight major dunes 
per mile, with side slopes of as much as 20 percent gra- 
dient. ‘The profile is like the one described for the series. 
Runoff is slow. Included in the areas mapped are areas 
of Pratt loamy fine sand, hummocky, and areas of Nobscot 
fine sand, rolling. The inclusions total less than 10 per- 
cent of the acreage. There are also a few small active 
blowouts. 

Because the hazard of wind erosion is severe, the 
moisture-storage capacity is low, and the slopes are steep, 
this soil is unsuitable for cultivation. It is used as range. 
Sand bluestem, little bluestem, indiangrass, and switch- 
grass aré the main grasses if the range is in excellent con- 
dition. Regulation of grazing and other good range man- 
agement practices are needed. (Capability unit VITe-+4; 
Dune range site) 


Vernon Series 


The Vernon series consists of reddish, shallow to moder- 
ately. deep, moderately steep to steep upland soils, These 
soils occur in the southeastern part of Ellis County. 

The surface layer is red, firm, and about 4 inches thick, 
It consists of calcareous clay loam and has weak, fine, 
granular structure. 

The subsoil is similar to the surface layer, but it is red- 
der and has moderately fine, granular structure. It is 
about 15 inches thick. 

The substratum consists of red silty and clayey shale 
of the Permian red beds. This layer is not permeable to 
moisture or to roots. 

The surface layer ranges from 4 to 10 inches in thick- 
ness, from clay loam to clay in texture, and from red to 
pale red and light reddish brown in color. The texture 
of the subsoil is similar to that of the surface layer. The 
color is red to pale red. The depth to lime ranges from 
0 to 10 inches, and the depth to the substratum ranges 
from 8 to 25 inches. 

These soils are somewhat excessively drained, have 
moderately slow permeability, are low in natural fertility, 
and have fair moisture-storage capacity. They are subject 
to severe water erosion. 

The Vernon soils have a more clayey subsoil and parent 
material than the Woodward and Quinlan soils. 
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The Vernon soils are not suitable for cultivation. The 
native vegetation consists mostly of short and mid grasses. 

Vernon complex (Vx).—This complex occurs in V-shaped 
canyons, on knolls, and on ridged hills. The slope range 
is 5 to 40 percent, but the gradient is commonly 8 to 20 
percent. Because they are severely eroded, the knolls and 
steep slopes have only a sparse cover of vegetation. Run- 
off is rapid. 

The Vernon soils, which occupy 50 to 80 percent of this 
complex, occur in canyons and on ridged hills. The profile 
of these soils is like the one described for the Vernon series. 
A similar but deeper soil occurs on the smoother, less steep 
slopes and makes up 15 to 30 percent of the complex. Raw, 
shaly knolis occupy from 10 to 20 percent. Included in 
the areas mapped are areas of soils that have a gradient 
of less than 5 percent. The inclusions total less than 3 per- 
cent of the acreage. 

Because of the severe hazard of water erosion and the 
steep slopes, the soils of this complex are not suitable for 
cultivation. They are used as range. Sideoats grama, 
little bluestem, and sand bluestem are the main grasses 
if the range is in excellent condition. Regulation of graz- 
ing and other good range management practices are needed 
for control of erosion. (Capability unit VIe-9; Red Clay 
Prairie range site) ; 


Wann Series 


The Wann series consists of dark-colored soils of the 
bottom lands, These soils occur on nearly level flood 
plains of major streams, but they are rarely flooded. 

The surface layer is dark grayish brown, friable, and. 
about 12 inches thick. It consists of calcareous fine sandy 
loam and has moderate, fine, granular structure. 

The subsoil consists of pale-brown fine sandy loam that 
has distinct, strong-brown mottles. It has weak, fine, 
granular structure, This layer is very friable and calcare- 
ous. 

The substratum consists of light-brown, single-grain 
fine sandy loam and alluvium of fine sand texture. It is 
very friable, calcareous, and permeable. 

_The surface layer ranges from .7 to 16 inches in thickness 
and from dark grayish brown to dark gray in color. It 
is generally fine sandy loam in texture but ranges to loam 
or clay loam. The subsoil and the substratum are gen- 
erally fine sandy loam in texture but range to loam and 
commonly contain thin layers of more sandy material. 
The color is pale brown to grayish brown and pink. The 
aoe to the fluctuating water table varies between 3 and 
12 feet. 

The Wann soils are imperfectly drained, have moderate- 
ly rapid permeability, are fair in fertility, and have fair 
moisture-storage capacity. There is a slight hazard of 
wind erosion. Saline spots occur in areas where the water 
table is high. 

The Wann soils are mottled and are more poorly drained 
than the Bayard soils. They are more clayey than the 
Elsmere soils. They are better drained than the Sweet- 
water soils, and they have a more clayey subsoil. 

Most of the acreage is cultivated. Yields of wheat and 
sorghum are good. The native vegetation consists mostly 
of tall and mid grasses. 

Wann fine sandy loam (Wf\|.—This soil occurs on the 
nearly level flood plains of Wolf Creek and the Canadian 


River. It is rarely flooded. The slope range is 0 to 1 per- 
cent. The profile is like the one described for the series. 
Included in the areas mapped are areas of Bayard fine 
sandy loam; areas of a darker, more clayey soil with sim- 
ilar drainage; and small saline spots where the depth to the 
water table is less than 3 feet. The inclusions total less 
than 5 percent of the acreage. 

This soil has fair moisture-storage capacity and _pro- 
duces good yields. It is suited to small grain, sorghum, 
alfalfa, and sweetclover. When it is cultivated, the main 
problems are maintaining structure and providing pro- 
tection against flooding and against a slight hazard of 
wind erosion. Minimum tillage, stubble mulching, and 
growing of high-residue crops help to conserve moisture 
and soil. Most of the acreage is cultivated. (Capability 
unit IIw-1; Loamy Bottom Land range site) 


Woodward Series 


The Woodward series consists of reddish, gently sloping 
to steep soils on the uplands in the northeastern and south- 
eastern parts of Ellis County. 

The surface layer is reddish brown, very friable, and 
about 8 inches thick. It consists of calcareous loam and 
has weak, fine, granular structure. 

The subsoil consists of red loam and is about 18 inches 
thick. It has weak, fine granular structure and is calcare- 
ous and very friable. In places a visible lime layer occurs 
in the lower parts of the subsoil. 

The substratum consists of highly weathered, weakly 
consolidated, silty and sandy red-bed material. It is fria- 
ble and permeable. 

The surface layer ranges from 8 to 12 inches in thick- 
ness and from reddish brown to dark reddish gray and 
dark brown in color. The subsoil ranges from 8 to 14 
inches in thickness, from very fine sandy loam to loam in 
texture, and from red to reddish brown in color. The 
visible lime layer is at a depth of more than 15 inches. 

These soils are well drained, have moderate permeabil- 
ity, are fair m natural fertility, and have fair moisture- 
storage capacity. Tilthis good. 

The Woodward soils have a less clayey subsoil than the 
Carey soils. They are deeper over red-bed material and 
have a darker colored surface layer than the Quinlan soils. 

The gently sloping and moderately sloping Woodward 
soils are cultivated. Yields of wheat and similar crops are 
fair. The steeper slopes support native vegetation con- 
sisting mostly of mid grasses. 

Woodward loam, 1 to 3 percent slopes (Wo8).—This 
soil occupies gently sloping uplands. The profile is like 
the one described for the series. Runoff is medium. In- 
cluded in the areas mapped are areas of Carey silt loam, 1 
to 8 percent slopes, totaling less than 10 percent of the 
acreage, 

This soil has fair moisture-storage capacity and pro- 
duces fair yields. It is suited to wheat, barley, oats, and 
sorghum. When it is cultivated, the main problems are 
preventing surface crusting and maintaining water intake. 


‘ Minimum tillage, terracing, stubble mulching, and con- 


tour stripcropping help to control erosion and to conserve 
moisture. Most of the acreage is cultivated. (Capability 
unit [Ie-1; Loamy Prairie range site) 

Woodward loam, 3 to 5 percent slopes (WoC).—This 
soil occurs on moderately sloping uplands. It has a 
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thinner surface layer than the soil described for the series, 
and is less deep over the red-bed material. Runoff is 
medium. Included in the areas mapped are areas of Carey 
silt loam, totaling less than 13 percent of the acreage, and 
also some areas of Quinlan loam. 

This soil has fair moisture-storage capacity and_pro- 
duces fair yields. It is suited to small grain and sorghum. 
When. it is cultivated, the main problems are preventing 
surface crusting, maintaining water intake, and providing 
protection against a slight hazard of wind erosion and. 
a moderate hazard of water erosion, Minimum tillage, 
terracing, stubble mulching, and growing of high-residue 
crops help to conserve moisture and soil. About half of 
the acreage is cultivated. (Capability unit IITe-1; Loamy 
Prairie range site) 

Woodward-Quinlan loams, 3 to 8 percent slopes, 
eroded (WwD2).—These soils occur in moderately sloping 
to strongly sloping red-bed areas on uplands. They are 
moderately eroded. Runoff is medium to rapid. 

The Woodward soil, occupying 60 to 80 percent of the 
mapping unit, occurs on the smoother slopes. It has a 
thinner, redder surface layer than that described for the 
series. The surface layer is 8 to 7 inches thick. Rills 
and gullies are common. The Quinlan soil occurs on 
knobs and crests of ridges and makes up the remaining 
20 to 40 percent of the mapping unit. The profile is simi- 
lar to the one described forthe Quinlan series. 

Because of shallowness and the severe hazard of water 
erosion, these soils are not suitable for cultivation. They 
are used for range. Sand bluestem, little bluestem, and 
sideoats grama are the main grasses. Regulation of graz- 
ing and other good range management practices are needed 
for control of erosion. (Woodward soil: capability unit 
Vie-4; Loamy Prairie range site. Quinlan soil: capa- 
bility unit Vie; Shallow Prairie range site) 

Woodward-Quinlan loams, 5 to 12 percent slopes 
(WwE).—These soils have rolling slopes. Runoff is rapid. 
These soils have a slightly thinner surface layer than the 
soils described as typical of the Woodward and Quinlan 
series. The Quinlan soil occupies the steeper slopes on 
the knobs and ridges and makes up 15 to 30 percent of 
the mapping unit. About 70 to 85 percent of the mapping 
unit is Woodward soil. It is on side slopes and concave 
foot slopes of about 5 to 8 percent gradient. Included in 
the wider, smoother areas mapped are areas of Carey silt 
loam, 1 to 8 percent slopes, totaling less than 5 percent of 
the acreage, 

Because of shallowness, steep slopes, and the severe 
hazard of water erosion, these soils are not suitable for 
cultivation. They are used for range. Sand bluestem, 
little bluestem, and sideoats grama are the major grasses 
if the range is in excellent condition. Regulation of graz- 
ing and other good range management practices are 
needed. ‘(Woodward soil: capability unit VIe-+; Loamy 
Prairie range site. Quinlan soil: capability unit VIe-4; 
Shallow Prairie range site) 


Yahola Series 


The Yahola series consists of reddish soils on the flood 
plains of major streams in the red-bed areas of Ellis 
County.. These soils are rarely flooded. 


The surface layer is reddish brown, very friable, and 
about 10 inches thick. It,consists of calcareous fine sandy 
loam and has weak, fine, granular structure. 

The subsoil consists of light reddish-brown fine sandy 
loam and contains thin strata of fine sand and loam. 
This layer has fine, granular structure. It is friable and 
calcareous. 

The substratum consists of light reddish-brown, strati- 
fied alluvium of fine sandy loam and fine sand texture. 
Itis very friable, calcareous, and permeable. 

The surface layer is 5 to 12 inches thick. The color of 
the subsoil and the substratum ranges from light reddish 
brown to red and reddish yellow. The texture of the 
profile generally is fine sandy loam, but in some places it 
is very fine sandy loam. 

These soils are well drained, have moderately rapid 
permeability, are high in fertility, and have good moisture- 
storage capacity. Tilth is good. ; 

The Yahola soils are more sandy than the Spur soils. 

Most of the acreage of Yahola soils is cultivated. Yields 
are good, The native vegetation consists of mid and tall 
grasses. 

Yahola fine sandy loam (Ya).—This soil occurs on nearly 
level bottom lands that are rarely flooded. The profile is 
like the one described for the series. The slope range is 
0 to 1 percent. Included in the areas mapped are areas 
of Bayard fine sandy loam and Spur loam. The inclu- 
sions total less than 5 percent of the acreage. 

This soil has good moisture-storage capacity and pro- 
duces good yields. It is suited to small grain, sorghum, 
alfalfa, and sweetclover. When it is cultivated, the main 
problems are maintaining structure and providing pro- 
tection against flooding and against a shght hazard of 
wind erosion. Minimum tillage, stubble mulching, grow- 
ing of high-residue crops, and stripcropping help to con- 
serve moisture and soil. Most of the acreage is cultivated. 
(Capability unit IIw-1; Loamy Bottom Land range site) 


Zavala Series 


The Zavala series consists of light-colored soils of the 
bottom lands. These soils occur in rarely flooded areas 
along streams in the southeastern part of Ellis County. 

The surface layer is grayish brown, very friable, and 
about 11 inches thick. It consists of fine sandy loam and 
has weak, fine and medium, granular structure. It is 
slightly acid. 

The subsoil consists of grayish-brown fine sandy loam 
that has weak, fine and medium, granular structure. It 
is very friable and slightly acid. 

The substratum consists of pale-brown, single-grain al- 
luvium of loamy fine sand texture. It is very friable, 
slightly acid, and permeable. 

The surface layer ranges from 8 to 18 inches in thick- 
ness, from fine sandy.loam to loamy fine sand in texture, 
and from dark brown to grayish brown in color. The sub- 
soil and the substratum range from pale brown to grayish 
brown and very pale brown in color. In texture, they 
are predominantly fine sandy loam, but they contain thin 
strata of more clayey material and of more sandy material. 

These soils are well drained, have moderately rapid 
permeability, are high in fertility, and have fair moisture- 
storage capacity. They are typically noncalcareous and 
slightly acid. 


26 


The Zavala soils are finer textured than the Lincoln 
soils. They are noncalcareous, and the Lincoln and 
Bayard sous are calcareous. 

About half of the acreage of Zavala soils is cultivated. 
Yields of wheat and sorghum are good. The native vege- 
tation consists of mid and tall grasses. 

Zavala fine sandy loam (Za).—This soil occurs on 
nearly level bottom Jands that are dissected by stream 
channels. It is rarely flooded. The slope range is 0 to 1 
percent. The profile is like the one described for the series. 
Included in the areas mapped are areas of Yahola fine 
sandy loam, totaling less than 8 percent of the acreage. 

This soil has fair moisture-storage capacity and produces 
good yields. It is suited to small grain, sorghum, alfalfa, 
and sweetclover. When it is cultivated, the mam prob- 
lems are maintaining structure and providing protection 
against flooding and against a slight hazard of wind ero- 
sion. Minimum tillage, stubble mulching, growmg of 
high-residue crops, and stripcropping are some practices 
that help to conserve moisture and soil. Most of the 
acreage is cultivated. (Capability unit IIw-1; Loamy 
Bottom Land range site) 


Use and Management of the Soils 


In this section the management of the soils of Ellis 
County for cultivated crops is discussed ; the system of land 
capability classification used by the Soil Conservation 
Service is explained briefly; the soils of the county are 
placed in capability groups according to that system, and 
management for the soils of each group is discussed ; sug- 
gestions are given as to the suitability of the soils for irri- 
gation; and predicted average acre yields of the principal 
crops are given. The soils of this county are grouped 
according to their suitability for use as range sites, and 
information that is useful in the management of rangeland 
is given; the use of the soils for trees and wildlife is dis- 
cussed; and the soil characteristics that affect engineering 
uses are given. 


Management of the Soils for Cultivated Crops * 


Cultivated soils in Ellis County need management that 
will conserve moisture, contro] erosion, maintain fertility, 
supply organic matter, and preserve good tilth. Follow- 
ing are discussions of practices commonly required in. the 
county. For suggested combinations of practices for 
specific soils, see “Management by Capability Units.” 

Conservation Crorpinc.—The objective of conserva- 
tion cropping is to provide an adequate economic return 
to the farmer and at the same time maintain or improve 
the condition of the soil and control weeds (fig. 10), in- 
sects, and cliseases. 

A conservation cropping system must include soil-main- 
taining and soil-improving crops. JLegumes, such as 
sweetclover and alfalfa, and grasses are soil-improving 
crops. Small grain can be utilized for soil improvement 
if only the grain is harvested and all the straw is returned 
to the soil. It is usually necessary to apply nitrogen. to 
speed the decomposition of the straw and to make sure that 
there will be enough nitrogen for the succeeding crop. 


‘By M. D. Gamnte, conservation agronomist, Soil Conservation 
Service. 
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Figure 10.—A wheatfield infested with bindweed. 


Low-residue row crops, such as cotton and silage crops, 
are soil depleting, and the frequency with which they can 
be grown depends on the nature of the soil. Sometimes a 
soil-depleting crop should be followed by a cover crop or 
a green-minure crop that will provide residues to protect 
and improve the soil. 

The crops best suited to the soils and climate of this 
county are wheat, rye, barley, sorghum, sudan, broom- 
corn, and cotton. Alfalfa is suited to the soils on the bot- 
tom lands and can be grown on the more nearly level of 
the upland soils in years of favorable rainfall. Native 
grasses are dependable as warm-season forage, and they 
are also excellent soil conditioners if rotated with other 
crops in a long-term conservation system (fig. 11). 

Miniuum Tintace.—Minimum tillage is essential in 
this county. Tillage operations should be limited to the 
minimum required for the preparation of a seedbed and 
the control of weeds. Excessive tillage breaks down soil 
structure. The soils then tend to puddle and crust at the 
surface. As a result, the circulation of air is obstructed 
and the intake of water is impeded. 


Figure 11.—A field once cultivated:and now reseeded to blue grama, 
sideoats grama, buffalograss, and little bluestem. 
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Frequent tillage to the same depth tends to pack the 
soil just below plow depth and to create a compacted 
layer, called a tillage pan ov plowpan, which obstructs the 
movement of air and moisture, reduces the moisture- 
storage capacity, and restricts the development of roots. 
Sandy loams and silt loams are most likely to be affected. 

Manacrement or Cror Resipurs.—Proper management 
of crop residues is an important conservation practice im 
Ellis County. 

Stubble mulching is a method of tillage that keeps a 
protective cover of crop residues on the surface until the 
next ¢rop is seeded. This practice requires the use of 
sweeps, rod weeders, and blades that undercut the soil and 
leave residues on the surface. The seeding equipment 
must be capable of drilling through the trashy cover. 

Another system of crop-residue management consists of 
keeping residues on the surface as _a protective cover 
through the critical erosion period. Coarse textured and 
moderately coarse textured soils particularly need to be 
protected against wind erosion. After the residues are 
plowed under, they are broken down to humus by micro- 
organisms, and some of the nutrients used by the crop are 
thus returned to the soil. Also, the humus improves the 
condition. of the surface soil by increasing infiltration of 
water and reducing the tendency to crust. 

Advice about the amount of residues needed for protec- 
tion of specific. soils can be obtained from the local repre- 
sentatives of the agricultural agencies. 

Ferrinzartion.—The use of fertilizer in an area where 
the average annual rainfall is 22 inches is of questionable 
economic value. The response, in terms of increased 
yields, is best during a sequence of wet years, but some 
response can be expected in dry years from such soils as 
Dalhart fine sandy loam and Pratt loamy fine sand. Tach 
farmer needs to decide each year, on the basis of current 
information, whether any benefit is to be expected from 
applying fertilizer. 

Nitrogen is the fertilizer most likely to be needed. The 
amount of available'nitrogen in a soil is closely related to 
the amount of surface soil and to the organic-matter 
content. 

Some of the soils are deficient in phosphorus. Alfalfa, 
small grain, and cotton usually respond if phosphate is 
applied along with nitrogen. Phosphorus not used in one 
season is available the following season. 

Srriecrorrrine.—Stripceropping consists of growing dif- 
ferent kinds of crops, one of them an erosion-resistant 
crop, in a systematic arrangement of alternate strips, so 
that the erosion-resistant crop provides a barrier against 
the wind. It is an effective means of controlling wind 
erosion on such soils as those of the Dalhart, Manter, and 
Pratt series (fig. 12). If one of the crops is a high-residue 
crop, the stubble can be left to provide protection through 
the winter and the early part of spring. The erosion- 
resistant crop and the erosion-susceptible crop should be 
planted in strips of equal width. The width required for 
effective control depends on the erosion hazard, which in 
turn. depends Jargely on the texture of the soil and the size 
of the field. If practical, all strips should be at right 
angles to the prevailing wind. 

Contour Farmine.—Contour farming consists of plow- 
ing, planting, and tilling across the slope, instead of up 
ancl down the slope. It helps to control water erosion and 
conserve moisture, increases yields; and makes the use of 


Figure 12—Grain sorghum and wheat in strips on a field of Pratt 
loamy fine sand, hummocky. 


farm machinery easier. This practice is effective on soils 
of less than 8 percent slope if crop residues are well man- 
aged, and it is essential in terraced fields. 

Fisip Terraces anp Diversion Trrracus.—A terrace is 
a combination of a ridge and channel built across the slope 
to divert or stop the flow of water. Terraces are used to 
control erosion, to conserve moisture, and to serve as 
guidelines for contour farming. They ave most effective 
on medium-textured and moderately fine textured soils, 
such as Carey silt loam or Richfield clay loam, <A field 
terrace is designed mainly to slow or stop movement of 
water in a field (fig. 18). A diversion terrace is designed 
and located te protect a cultivated field from runoff from 
adjoining land. Most terrace systems need vegetated 
waterways for disposal of excess water. 

In this county, where lack of moisture is one of the chief 
obstacles to good crop yields, field terraces and contour 
farming appreciably improve yields by increasing the in- 
take of water. The wide-based, channel-type terrace is 
best suited. 


Figure 13.—An area of Mansic clay loam, 3 to 5 percent slopes, that 
is severely eroded. 
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Grassep Watrrrways—Grassed waterways are needed 
in most terraced fields to provide for safe disposal of excess 
water. They are used to supplement natural drains where 
terrace systems, diversion terraces, or drainage or irriga- 
tion systems have been installed or are planned. 

"Bach waterway must be individually designed. The 
width, depth, and vegetative cover are determined _pri- 
marily by the size of the area drained and by the slope, 
permeability, and erodibility of the soil, Either bermuda- 
grass or native grass is commonly used for the vegetative 
cover. : 

For maintenance of a waterway, it is necessary to mow 
or spray for control of weeds; to lift farm implements 
when crossing the waterway; to avoid using the waterway 
as a farm road; to control grazing by fencing and other 
means; to apply fertilizer as needed ; and to avoid cultivat- 
ing too close to the waterway. 


. 
> 


Capability Groups of Soils 


The capability classification is a grouping that shows, in 
a general way, how suitable soils are for most kinds of 
farming. It is a practical grouping based on limitations 
of the soils, the risk of damage when they are used, and 
the way they respond to treatment. 

In this system all the kinds of soil are grouped at three 
levels: the capability class, the subclass, and the unit. 
The eight capability classes in the broadest grouping are 
designated by Roman numerals I through VIII. In. class 
T are the soils that have few limitations, the widest range 
of use, and the least risk of damage when they are used. 
There are no class I soils in Ellis County. The soils in 
the other classes have progressively greater natural limita- 
tions. In class VIII are soils and landforms so rough, 
shallow, or otherwise limited that they do not produce 
worthwhile yields of crops, forage, or wood products. 

The subclasses indicate major kinds of limitations with- 
in tho classes. Within most of the classes there can be 
up to four subclasses. The subclass is shown by adding a 
small letter, ¢, w, s, or ¢, to the class numeral, for example, 
IIe. The letter e shows that the main limitation is risk of 
erosion unless close-growing plant cover is maintained; 2 
means that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage) ; s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony ;.and ¢, used in only some parts of the country, in- 
dicates that the chief limitation is a climate that is too cold 
or too dry. 

In class I there are no subclasses, because the soils of 
this class have few or no limitations. Class V can con- 
tain, at the most, only subclasses w, s, and ¢, because the 
soils in it are subject to little or no erosion but have other 
limitations that restrict their use largely to pasture, range, 
woodland, or wildlife. 

Within the subclasses aré the capability units, which are 
groups of soils enough alike to be suited to the same crops 
and pasture plants, to require similar management, and 
to have similar productivity and other responses to man- 
agement. Thus, the capability unit is a convenient group- 
ing for making many statements about management of 
soils. Capability units are generally identified by rlumbers 
assigned locally, for example, ITe-1 or [1fe-2. 


Soils are classified in capability classes, subclasses, and 
units in accordance with the degree and kind of their per- 
manent limitations, but without consideration of major 
and generally expensive landforming that would change 
the slope, depth, or other characteristics of the soils, and 
without consideration of possible but unlikely major rec- 
lamation projects. 

The classes in the capability system, and the subclasses 
and units in Ellis County are described in the list that 
follows. 


Class I. Soils that have few limitations that restrict their 
use. (There are no class I soils in Ellis County.) 

Class II. Soils that have some limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Subclass IIe. Soils subject to moderate erosion if 
they are not protected. 

Unit IJe-l. Deep or moderately deep, medium- 
textured or moderately fine textured soils on 
gently sloping uplands. 

Subclass IIw. Soils that have moderate limitations 
because of excess water. 

Unit Ilw-1. Deep, imperfectly drained to well- 
drained, moderately coarse textured soils on 
nearly level flood plains and terraces; rarely 
flooded. 

Subclass IIc. Soils that are limited by climate. 

Unit IIc-1. Deep, medium-textured soils on 
nearly level flood plains. 

Unit Lic-2. Deep, medium-textured soils on 
nearly level uplands. 

Class III. Soils that have severe limitations that reduce 
the choice of plants, or that require special conservation 
practices, or both. 

Subclass TiIe. Soils that are subject to severe ero- 
sion. if they are cultivated and not protected. 

Unit I[e-1. Deep, medium-textured or moder- 
ately fine textured soils on moderately sloping 
uplands. 

Unit Ttle-2. Deep, moderately coarse textured 
soils on gently sloping or undulating uplands. 

Unit IITe-3. Medcium-textured soils on gently 
sloping uplands; moderately shallow over a 
lime layer. 

Subclass I{Iw. Soils that have severe limitations 
because of excess water. 

Unit IIIw-1. Deep, coarse-textured to moder- 
ately fine textured soils in depressions and on 
hummocky uplands. 

Class IV. Soils that have very severe limitations that 
restrict the choice of plants, require very careful man- 
agement, or both. 

Subclass I[Ve. Soils subject to severe erosion if they 
are cultivated and not protected. 

Unit [Ve-l. Medium-textured soils on moder- 
ately sloping uplands; moderately shallow over 
limy clay loam. 

Unit [Ve-2. Deep, moderately coarse textured 
soils on moderately sloping and hummocky 
uplands. 

Unit [Ve-3. Deep, moderately coarse textured 
or coarse textured soils on gently sloping, un- 
dulating, or hummocky uplands. 
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Unit [Ve-+4. Deep, medium-textured or moder- 
ately fine textured soils on moderately sloping 
or strongly sloping uplands. 

Unit TV-5. Medium-textured or moderately 
coarse textured soils on moderately sloping 
uplands; moderately shallow to very shallow 
over a lime layer. 

Subclass [Vw. Soils that have very severe limita- 
tions for cultivation because of excess water, 

Unit IVw-l. Deep, ccarse-textured, imper- 
fectly drained soils on nearly level flood plains 
along major streams. 

Class V. Soils that are not likely to erode but have other 
limitations, impractical to remove without major recla- 
mation, that limit their use largely to pasture, range, 
woodland, or food and cover for wildlife. 

Subclass Vw. Soils too wet for cultivation; drainage 
or protection not feasible. 

Unit Vw-1l. Deep, moderately fine textured to 
coarse-textured soils on flood plains; poorly 
drained and frequently flooded. 

Unit Vw-2. Deep, moderately coarse textured 
or medium-textured soils on flood plains; 
frequently flooded. 

Class VI. Soils that have severe limitations that make 
them generally unsuitable for cultivation and that limit 
their use largely to pasture, range, woodland, or food 
and cover for wildlife, 

Subclass VIe. Soils severely limited, chiefly by risk 
of erosion if protective cover is not maintained. 

Unit VIe~-1. Deep, coarse-textured to medium- 
textured soils on flood plains; frequently 
flooded. 

Unit Vie-2. Moderately shallow to deep, 
coarse-textured to medium-textured soils on 
hummocky uplands. 

Unit VIe-8. Deep, coarse-textured soils on un- 
dulating to duned uplands. 

Unit Vile-+. Medium-textured soils on moder- 
ately sloping or strongly sloping uplands; mod- 
erately shallow to very shallow over Permian 
red beds. 

Unit ViIe-5. Deep, moderately fine textured 
soils on strongly sloping to steep uplands. 

Unit VIe-6. Deep, coarse-textured soils on 
hummocky or rolling uplands. 

Unit Vie-7. Moderately deep or deep, moder- 
ately coarse textured or medium-textured soils 
on moderately steep or steep uplands. 

Unit VIe-8. Deep, coarse-textured to moder- 
ately fine textured soils on severely eroded 
uplands, 

Unit VIe-9. Moderately fine textured or fine 
textured soils on moderately steep or steep up- 
lands; shallow to moderately deep over shaly 
Permian red beds. 

Unit Vie-10. Medium-textured or moderately 
coarse textured soils on strongly sloping to 
steep uplands; moderately shallow over a con- 
solidated lime layer. 

Unit Vie-11. Medium-textured soils on severely 
eroded uplands; very shallow to moderately 
shallow over a lime layer. 
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Class VII. Soils that have very severe limitations that 
make them unsuitable for cultivation without major 
reclamation and that restrict their use largely to grazing, 
woodland, or food and cover for wildlife. 

Subclass VIle. Soils very severely limited, chiefly 
by risk of erosion if protective cover is not main- 
tained. 

Unit VilTe-1. Moderately coarse textured or 
medium-textured soils on steep uplands; very 
shallow to deep over a lime layer. 

Unit VITe-2. Deep, coarse-textured to medium- 
textured soils on moderately steep or steep 
uplands. 

Unit VITe-3. Shallow, medium-textured soils on 
very steep, broken uplands. 

Unit VIte-4+. Deep, coarse-textured soils on 
duned uplands, 

Subclass VIIs. Soils very severely limited by mois- 
ture capacity, stones, or other so1l features, 

Unit VITs-1. Medium-textured soils on mod- 
erately sloping to steep uplands; very shallow 
over a lime layer. 

Class VIII. Soils and landforms that have limitations 
that preclude their use, without major reclamation, for 
commercial production of plants and that restrict their 
use to recreation, wildlife, water supply, or esthetic 
purposes. 

Subclass VITIe. Areas that are so severely eroded 
that they have little potential for the production of 
vegetation. 

Unit VITTe-1. Nearly barren, severely eroded 
areas, 


Management by Capability Units? 


_ The soils of Ellis County have been placed in 83 capabil- 
ity units. In this subsection each unit-is described, and 
the soils in each are listed. Suggestions are given on 
how to use and manage the soils in each unit. The man- 
agement of rangeland is described. in the section “Range 
Management.” 


Capability unit [e-1 


This unit consists of deep or moderately deep, dark- 
colored or reddish soils that have a medium-textured or 
moderately fine textured surface layer and a subsoil that 
is moderately permeable or moderately slowly permeable, 
These soils are on gently sloping uplands. They are— 

Carey silt loam, 1 to 3 percent slopes. 

Enterprise very fine sandy loam, 1 to 8 percent slopes. 
Mansic clay loam, 1 to 8 percent slopes. 

Richfield clay loam, 1 to 3 percent slopes. 

St. Paul silt loam, 1 to3 percent slopes. 

Woodward loam, 1 to 3 percent slopes. 

These soils have good moisture-storage capacity and 
produce good yields. They are well suited to grass, small 
grain, and sorghum. Alfalfa and sweetclover can -be 
grown in years when the moisture supply is favorable, 

i é ; : 

The main management problems are controlling wind 
anc: water erosion, keeping the surface from crusting, and 
maintaining water intake. High-residue crops grown 3 
out of 4 years conserve soil and moisture and supply 


*By Z. V. Gorpon, work unit conservationist, Soil Conservation 
Service. 
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enough organic matter to maintain water intake. If all 
residues are utilized, the rotation can consist of 2 years of 
wheat, 1 year of a low-cut bundle feed crop, and 1 year of 
sorghum. The risk of erosion mcreases if row crops are 
grown more often than every third year. Stubble mulch- 
ing or other use of crop residues helps to conserve moisture, 
to prevent, crusting, and to control erosion. If there is an 
adequate amount of moisture, applications of nitrogen 
will speed the decomposition of heavy residues. Minimum 
tillage and variation in depth of tillage help to prevent 
the formation of a plowpan and to increase the intake of 
water. Other measures that may be beneficial ave diver- 
sion terraces, stripcropping, and contour farming, either 
with or without a terrace system. 


Capability unit Ilw-1 

This unit consists of deep, imperfectly drained to well- 
dyained soils that have a moderately coarse textured sur- 
face layer and a subsoil that is moderately rapidly permea- 
ble. These soils are on nearly level flood plains and ter- 
races. They are rarely flooded. They are— 

Bayard fine sandy loam. 
Wann fine sandy loam. 
Yahola fine sandy loam. 
Zavala fine sandy loam. 

These soils are well suited to small grain, sorghum, al- 
falfa, and grass. They have fair moisture-storage capacity 
and produce good yields. = 

The main management problems are providing protec- 
tion against overflow, conserving moisture, controlling ero- 
sion, maintaining structure, and reducing salinity. High- 
residue crops grown at least 8 out of 4 years conserve soil 
and moisture and help to preserve structure and to main- 
tain fertility. The rotation can consist of 6 years of alfalfa 
and 1 year of sorghum, Stubble mulching or other use of 
crop residues helps to preserve structure and to control 
erosion. The risk of erosion increases if these soils are 
used for row crops more than 8 years in succession. Be- 
cause of the limited moisture-storage capacity, summer 
fallowing does not conserve enough moisture for crops. 
Minimum tillage and variation in depth of tillage help 
to prevent the formation of a plowpan and to increase 
water intake. Other measures that may be beneficial are 
diversion terraces, contour farming, and stripcropping. 
A simple drainage system would reduce the salinity of the 
Wann soils. 

Capability unit Lc-1 

This unit consists of Spur loam, a deep, dark-colored 
soil that has a, medium-textured surface layer and a mod- 
erately permeable subsoil. This soil is on nearly level flood 
plains along major streams. It is the most productive bot- 
tom-land soil in the county and is well suited to grass, 
small grain, sorghum, and alfalfa. 

The main management problems are keeping the sur- 
face from crusting and maintaining water intake. High- 
residue crops grown 8 out of 4. years conserve soil and 
moisture and supply enough organic matter to maintain 
water intake. Tf all residues are utilized, the rotation can 
consist of 2 years of sorghum, 1 year of a low-cut silage 
crop, and 1 year of wheat. Stubble mulching or other use 
of crop residues helps to conserve moisture and to prevent 
crusting. Minimum tillage and variation in depth of till- 


age help to prevent the formation of a plowpan. Other 
measures that may be beneficial are diversion terraces and 
stripcropping. ‘This soil is subject to erosion if used for 
row crops more than 8 years in succession or if summer 
fallowed more often than every third year. 


Capability unit 1Ic-2 


This unit consists of deep, dark-colored soils that have 
a medium-textured surface layer anda subsoil that is mod- 
erately permeable or moderately slowly permeable. ‘These 
soils are on nearly level uplands. They are— 

St. Paul silt loam, 0 to 1 percent slopes. 
Tipton silt loam, high, 

These aré the most productive upland soils in Ellis 
County. They are best suited to grass, small grain, and 
sorghum, Alfalfa and sweetclover can be grown in years 
when the moisture supply is favorable. 

The main management problems are keeping the sur- 
face from crusting, maintaining water intake, and con- 
trollmg wind erosion. High-residue crops grown 8 out 
of 4 years conserve soil and moisture and supply enough 
organic matter to maintain water intake. If all crop resi- 
dues are utilized, the rotation can consist of 2 years of 
sorghum, 1 year of summer fallow, and 1 year of wheat. 
Stubble mulching or other use of crop residues helps to 
conserve moisture, to prevent crusting, and to control wind 
erosion, The risk of erosion increases if these soils are 
used for row crops more than 8 years in succession or are 
summer fallowed more often than every third year. Mini- 
mum tillage and variation in depth of tillage help to pre- 
vent formation of a plowpan. Other measures that may be 
beneficial are stripcropping, diversion terraces, and con- 
tour farming either with or without a terrace system. 


Capability unit HTe-1 


This unit consists of deep, dark-colored or reddish soils 
that have a medium-textured or moderately fine textured 
surface layer and a subsoil that is moderately permeable 
or moderately slowly permeable. These soils are on mod- 
erately sloping uplands. They are— 

Enterprise very fine sandy loam, 3 to 5 percent slopes. 
Mansic clay loam, 3 to 5 percent slopes. 

Richfield clay tcam, 3 to 5 percent slopes, 

Woodward loam, 3 to 5 pereent slopes. 

These soils have good moisture-storagé capacity and 
produce fair yields. They are well suited to grass, small 
grain, and sorghum. Sweetclover can be grown in years 
when the moisture supply is favorable. 

The main management problems are keeping the surface 
from crusting, maintaining water intake, and providing 
protection against a slight hazard of wind erosion and a 
moderate hazard of water erosion. Growing low-residue 
crops no more often than every fourth year helps to con- 
serve moisture and soil, to: prevent crusting, and to main- 
tain water intake. If all crop residues are utilized, a good 
crop sequence is 2 years of wheat, 1 year of a low-cut silage 
crop, and 1 year of sorghum. The risk of erosion increases 
if these soils are used for row crops more than 3 years in 
succession or if they are summer fallowed more often than 
every third year. Stubble mulching or other use of crop 
residues helps to maintain water intake, to prevent crust- 
ing, and to control erosion. Minimum tillage and variation 
in the depth of tillage help to prevent the formation of a 
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plowpan and to increase the intake of water. Other meas- 
ures that are beneficial are a broad-base terrace system, 
grassed waterways, contour farming, and stripcropping. 


Capability unit [TTe-2 

This wnit consists of deep, dark-colored or light-colored 
soils that have a moderately coarse textured surface layer 
and a subsoil that is moderately permeable or moderately 
rapidly permeable. These soils are on gently sloping or 
undulating uplands. They are— 

Dalhart fine sandy loam, 1 to 3 percent slopes. 
Manter-Otero fine sandy loams, 1 to 3 percent slopes. 
Miles fine sandy loam, 1 to 3 percent slopes. 

Pratt fine sandy loam, undulating. 

These soils have fair moisture-storage capacity and pro- 
duce fair yields. They are best suited to grass, small 
grain, sorghum, and broomcorn. Sweetclover can_ be 
grown in years when the moisture supply is favorable. 

The main management problems are keeping the surface 
layer from crusting, maintaining organic-matter content, 
and controlling both wind and water erosion. High- 
residue crops grown 8 out of 4 years help to maintain the 
organic-matter content, to prevent surface crusting, and 
to control erosion. The rotation can consist of at least 
4. years of grass, 2 years of wheat, and 1 year of sorghum. 
The risk of erosion increases if these soils are used for row 
crops more than 8 years in succession. Because of the 
limited moisture-storage capacity, summer fallowing does 
not conserve enough moisture for good yields. Stubble 
mulching or other use of crop residues helps to maintain 
the organic-matter content, to prevent crusting, and to con- 
trol erosion. Minimum tillage and variation in depth of 
tillage help to prevent formation of a plowpan and to 
increase water intake. Other measures that may be bene- 
ficial are terracing, which will break long slopes and divert 


runoff, and stripcropping. 


Capability unit Hle-3 


This unit consists of Mansker loam, 1 to 8 percent slopes, 
a grayish, medium-textured soil that is moderately shal- 
low over a lime layer. The subsoil is moderately per- 
meable. This soil is on gently sloping uplands. 

This soil has fair moisture-storage capacity and pro- 
duces fair yields. It is best suited to grass, small grain, 
and sorghum. Sweetclover can be grown in years when 
the moisture supply is favorable. 

The main management problems are controlling wind 
and water erosion and maintaining structure. Shallow- 
ness to the lime layer is a major limitation. A cropping 
system that consists entirely of high-residue crops is needed 
to conserve soil and moisture. The risk of erosion in- 
creases if a low-residue crop is included in the rotation or 
if row crops are grown more than 8 years in succession. 
Because the moisture-supplying capacity is only fair, sum- 
mer fallowing does not conserve enough water for good 
yields. Stubble mulching or other use of crop residues 
helps to preserve structure, to prevent crusting, and to con- 
trol erosion. Minimum tillage and variation in the depth 
of tillage help to prevent formation of a plowpan and to 
increase water intake. Other measures that are beneficial 
are stripcropping, constructing a broad-base terrace sys- 
tem, and contour farming with or without a terrace system. 

769-937—-66—~3 


Capability unit HIw-1 

This unit consists only of the Carwile-Pratt complex, a 
complex of deep, dark-colored to light-colored soils that 
have a coarse-textured to moderately fine textured surface 
layer and a subsoil that is rapidly permeable to slowly 
permeable. These soils are in depressions and on hum- 
mocky uplands. 

The soils in this complex produce fair yields. They are 
best suited to grass, small grain, and sorghum. Sweet- 
clover can be grown in years when the moisture supply is 
favorable. 

The main management problems are preserving struc- 
ture, maintaining fertility, removing excess water from 
the depressions, and controlling wind erosion. A crop- 
ping system that consists entirely of high-residue crops is 
needed to conserve soil and moisture. ‘The risk of erosion 
increases if row crops are grown more than 3 years in 
succession. Summer fallowimg does not conserve enough 
moisture for good yields. Stubble mulching or other use 
of crop residues helps to conserve moisture, to prevent sur- 
face crusting, and to control erosion. Crop rows that are 
crossways to prevailing winds help to control erosion. 
Minimum tillage and variation in the depth of tillage help 
to prevent formation of a plowpan, to increase the intake 
of water, and to control wind erosion. Other measures 
that may be beneficial are stripcropping and constructing 
simple drainage systems in some areas. 

Capability unit -IVe-1 

This unit consists of Mansker loam, 8 to 5 perecnt slopes, 
a soil that is moderately shallow over limy clay loam. 
This soil has a grayish, medium-texture1 surface layer and 
is moderately permeable. It occurs on moderately slop- 
ing uplands. It has fair moisture-storage capacity and is 
fairly productive. Grass, small grain, and sorghum are 
suitable crops. Sweetclover can be grown in years when 
the moisture supply is favorable. 

The main management problems are controlling wind 
and water erosion and maintaining structure. Shallow- 
ness to the lime layer is a major limitation. A cropping 
system that consists entirely of high-residue crops is 
needed to conserve soil and moisture. Row crops can be 
grown in fields that are contoured and terraced, but not for 
more than 8 years in succession. Because the moisture- 
storage capacity is only fair, summer fallowing does not 
conserve enough moisture for good yields. Stubble mulch- 
ing or other use of crop residues helps to conserve mois- 
ture, to prevent crusting, and to control erosion. Mini- 
mum tillage and variation in the depth of tillage help to 
prevent formation of a plowpan and fo increase water in- 
take. Other measures that are beneficial are contour 
farming, stripcropping, grassed waterways, and broad- 
base terrace systems, 

Capability unit 1Ve-2 

This unit consists of deep, light-colored to dark-colored 
soils that have a moderately coarse textured surface layer 
and a subsoil that is moderately permeable or rapidly per- 
meable. These soils are on moderately sloping and hum- 
mocky uplands. They are— 

Berthoud fine sandy loam, 3 to 5 percent slopes. 
Dalhart fine sandy loam, 3 to 5 percent slopes. 
Manter-Otero fine sandy loams, 3 to 5 percent slopes. 


Miles fine sandy loam, 3 to 5 percent slopes. 
Pratt fine sandy loam, hummocky. 
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These soils produce fair yields. They are best suited 
to grass, small grain, sorghum, and broomcorn. Sweet- 
clover can be grown in years when the moisture supply is 
favorable. 

The major management problems are maintainin, 
fertility, maintaining the organic-matter content, an 
controlling erosion. A cropping system that consists 
entirely of high-residue crops is needed to conserve mois- 
ture and soil. Row crops can be grown no more than 3 
years in succession. It is necessary to keep the direction 
of the crop rows crossways to prevailing winds. Summer 
fallowing does not conserve enough moisture for good 
yields. Stubble mulching or other use of crop residues 
helps to conserve moisture and to control wind erosion. 
Minimum tillage and variation in the depth of tillage help 
to prevent formation of a plowpan and to increase water 
intake. Other measures that are beneficial are strip- 
cropping, constructing terraces or diversion terraces to 
break long slopes and to divert runoff, grassed waterways, 
and contour farming with a terrace system. 


Capability unit IVe-3 


This unit consists of deep, light-colored soils that have 
a coarse textured or moderately coarse textured surface 
layer and a subsoil that is moderately slowly permeable 
to rapidly permeable. These soils are on gently sloping, 
undulating, or hummocky uplands. They are— 

Brownfield fine sand, 1 to 3 percent slopes. 
Otero soils, undulating. 

Pratt loamy fine sand, undulating. 

Pratt loamy fine sand, hummocky. 

These soils are best suited to grass, sorghum, and broom- 
corn, but small grain can be grown if an adequate amount 
of fertilizer is used. Yields are low. 

The main management problems are maintaining fer- 
tility, maintaining the organic-matter content, conserving 
moisture, and controlling wind erosion. A cropping sys- 
tem that consists entirely of high-residue crops is needed 
to conserve soil and moisture. Stubble mulching or other 
use of crop residues helps to conserve moisture and to 
control wind erosion. Summer fallowing does not con- 
serve enough moisture for good yields. The risk of ero- 
sion increases if row crops are grown more than 3 years in 
succession, Minimum tillage and variation in the depth 
of tillage help to prevent the formation of a plowpan. 
Other measures that are beneficial are establishing per- 
manent vegetation in the sandier areas, stripcropping 
running crop rows crossways to the prevailing winds, and 
applying fertilizer if there is enough moisture in the sub- 
soil that the fertilizer can be utilized. 


Capability unit IVe-4 


This unit consists of deep, dark-colored soils that have a 
medium-textured or moderately fine textured surface layer 
and a subsoil that is moderately permeable, ‘These soils are 
on moderately or strongly sloping uplands. They are-— 

Enterprise. very fine sandy loam, 5 to 8 percent slopes. 
Mansic clay loam, 5 to 8 percent slopes. 
Mansie clay loam, 3 to 8 percent slopes, eroded. 

These soils are best suited to grass, small grain, and 
sorghum. Sweetclover can be grown in years when the 
moisture supply is favorable. Yields are fair. 

The main management problems are keeping the sur- 
face from crusting, maintaining water intake, and con- 


trolling wind and water erosion. A cropping system that 
consists entirely of high-residue crops is needed to con- 
serve soil and moisture. Row crops can be grown in fields 
that are contoured and terraced, but not more than 8 years 
in succession. Summer fallowing does not conserve enough 
moisture for good yields. Stubble mulching or other use 
of crop residues helps to conserve moisture, to prevent 
crusting, and to control erosion, Minimum tillage and 
variation in the depth of tillage help to prevent the forma- 
tion of a plowpan and to increase the water intake. Other 
measures that may be beneficial are a broad-base terrace 
system, grassed waterways, contour farming, and strip- 
cropping. 


Capability unit IVe-5 


This unit consists only of the Mansker-Potter complex, 
3 to 5 percent slopes. The soils of this complex are moder- 
ately shallow to very shallow over a distinct lime layer. 
They have a grayish, medium-textured or moderately 
coarse textured surface layer, are moderately permeable, 
and occur on moderately sloping uplands. 

These soils are best suited to grass and small grain. 
Sweetclover can be grown in years when the moisture sup- 
ply is favorable. Wheat yields are fair, but sorghum . 
yields are poor. Ivon deficiency causes chlorosis of sor- 
ghum and reduces yields. 

The major limitations are the high lime content of the 
surface layer, shallowness, and a moderate hazard of wind 
and water erosion, A cropping system that consists en- 
tirely of high-residue crops 1s needed to conserve soil and 
moisture. Stubble mulching or other use of crop residues 
helps to conserve moisture and to prevent crusting. Sum- 
mer fallowing does not conserve soil or moisture. Mini- 
mum tillage helps to prevent the formation of a plowpan 
and to increase water intake. Other measures that are 
beneficial are a broad-base terrace system, grassed water- 
ways, contour farming, and stripcropping. 


Capability unit Vw-1 


This unit consists of Elsmere loamy fine sand, a deep, 
light-colored soil that has a coarse-textured surface layer 
and a subsoil that is rapidly permeable. This soil is on 
nearly level flood plains along major streams. 

This soil is best suited to grass. Small grain and sor- 
ghum can be grown in dry years, but yields are low. 

The main management problems are maintaining struc- 
ture, maintaining fertility, reducing salinity, and control- 
ling wind erosion. A cropping system that consists en- 
tirely of high-residue crops is needed to conserve soil and 
moisture. The risk of erosion increases if row crops are 

rown more than 8 years in succession. Summer fallow- 
ing does not conserve soil or moisture. Stubble mulching 
or other use of crop residues helps to conserve moisture and 
to control wind erosion. Running crop rows crossways to 
prevailing winds and stripcropping where practical help 
to control erosion. Minimum tillage and variation in the 
depth of tillage help to prevent the formation of a plow- 
pan. Constructing a simple drainage system, where feasi- 
ble, reduces salinity. 


Capability unit Vw-1 


This unit consists only of Sweetwater soils. These soils 
are deep and light colored and have a moderately fine tex- 
tured to coarse-textured surface layer. They are moder- 
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ately slowly permeable and poorly drained. They are on 
flood plains and are frequently flooded. 

These soils are not suited to cultivation, because of a 
high water table, salinity, and frequent flooding. They 
will produce large amounts of mid and tall native grass. 
The grass can be cut for hay, but good management is 
needed to keep the meadows productive. Proper manage- 
ment of the watershed keeps water from filling the depres- 
sions. Reseeding of heavily grazed areas, construction of 
firebreaks, and deferment of grazing are effective manage- 
ment practices. For further discussion, see the descrip- 
tion of the Subirrigated range site. 


Capability unit Vw-2 

This unit consists of Loamy alluvial land, a land type 
made up of deep, dark-colored soils that have a moderately 
coarse textured or medium-textured surface layer and are 
moderately rapidly permeable. This land type occurs on 
flood plains and is frequently flooded. 

This land type is so frequently flooded that it is gen- 
erally not suited to cultivation. It can be used for range 
and. for wildlife habitats. A few areas can be cultivated 
if protected from floods. 

This unit produces large amounts of mid and tall grasses, 
which can be grazed or cut for hay. Regulating grazing 
and mowing in order to maintain a vigorous stand of grass 
helps to control erosion during floods. Other good man- 
agement practices are reseeding some cultivated areas and 
heavily grazed areas with desirable grasses and providing 
protection against fires. Deferring grazing of pastures 
and reseeded areas helps to improve the vigor of the more 
desirable grasses and to control erosion. For further dis- 
cussion, see the description of the Loamy Bottom Land 
range site. 

Capability unit VIe-1 

This unit consists only of Lincoln soils. These are deep, 
light-colored soils that have a coarse-textured to medium- 
textured surface layer. They are very rapidly permeable 
and have a fluctuating water table. They are on flood 
plains and are frequently flooded. 

These soils are not suited to cultivation, because of fre- 
quent flooding and the severe hazard of wind and water 
erosion. They produce good yields of grass, but in places 
there is a considerable amount of brush in the grass cover. 

Yields of grass can ‘be increased by controlling the brush 
and regulating grazing. Leaving enough residues on the 
surface to provide a mulch helps to protect the soil from 
wind and water erosion. Other measures that are bene- 
ficial are reseeding overgrazed range to desirable grasses, 
placing salt in the lightly grazed areas to keep the live- 
stock distributed over the range, and constructing fire- 
breaks. For further discussion, see the description of the 
Sandy Bottom Land range site. 

Capability unit VIe-2 

This unit consists of moderately shallow to deep, light- 
colored soils that have a coarse-textured to medium-tex- 
tured surface layer. These soils are moderately permeable 
to very rapidly permeable. They are on hummocky up- 
lands. They are— 


Otero-Mansker complex. 
Otero soils, hummocky. 


Because of a severe hazard of wind erosion and low 
moisture-storage capacity, these soils are not suited to cul- 
tivation. They produce large amounts of grasses if prop- 
erly managed. 

Measures that help to increase the production of grass 
and to control wind erosion include controlling sagebrush, 
regulating grazing, reseeding heavily grazed areas to de- 
sirable grasses, constructing firebreaks, and placing salt 
in the lightly grazed areas to keep the livestock distributed 
over the range. For further discussion, see the descrip- 
tion of the Limy Sandy Plains range site. 

Capability unit VIe-3 

This unit consists of deep, light-colored soils that have 
a coarse-textured surface layer. These soils are rapidly 
permeable or very rapidly permeable. They are on high, 
duned uplands. They are— 

Pratt-Tivoli loamy fine sands, 
Likes loamy fine sand. 

These soils are not suited to cultivation, because the ero- 
sion hazard is severe and the moisture-storage capacity is 
low. They are used for range. 

Practices that help to increase yields of grass and to 
contrel wind erosion include regulating grazing so that 
enough residue is left to provide a surface mulch; reseed- 
ing heavily grazed areas; placing salt in lightly grazed 
areas to encourage uniform use of the range; providing 
protection against fires; and treating for control of brush, 
then reseeding and deferring grazing until the grass is 
established. For further discussion, see the description 
of the Deep Sand range site. 


Capability unit VIe-4 

This unit consists of moderately shallow to very shallow 
soils over Permian red beds. These soils have a reddish, 
medium-textured surface layer and are moderately per- 
meable. They are on moderately sloping or strongly 
sloping uplands. They are— 

Quinlan-Woodward loams, 8 to 20 percent slopes. 
Woodward-Quinlan loams, 3 to 8 percent slopes, eroded. 
Woodward-Quinlan loams, 5 to 12 percent slopes. 

These soils have fair moisture-storage capacity and pro- 
duce fair yields. The chief problems are controlling ero- 
sion and maintaining structure. Shallowness is a major 
limitation. 

“Woodward-Quinlan loams, 3 to 8 percent slopes, eroded, 
needs intensive management if cultivated. High-residue 
crops and grass are needed in the rotation to help control 
erosion. Growing low-residue crops for more than 3 years 
in succession. damages the soil structure and decreases the 
intake of water. ‘Practices that may be beneficial 
are minimum tillage, stubble mulching, stripcropping, and 
contour farming with terraces and waterways. 

Good range management is needed to maintain a vig- 
orous growth of grass. Regulation of grazing so that 
about half of the yearly growth of grass is used, reseeding 
of heavily grazed areas, deferment of grazing, and estab- 
lishment of firebreaks are important range practices. 
Water and salt placed in lightly grazed areas help to keep 
livestock distributed over the range. For further discus- 
sion, see the descriptions of the Shallow Prairie and Loamy 
Prairie range sites. 
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Capability unit Vle-5 

In this unit are deep, grayish soils that have a mod- 
erately fine textured surface layer. These soils are mod- 
erately rapidly permeable or rapidly permeable. They 
are on strongly sloping to steep uplands. They are— 


Berthoud fine sandy loam, 5 to 12 percent slopes. 
Broken land. 


These soils are not suitable for cultivation, because the 
moisture-storage capacity is low and the hazard of water 
erosion is severe. They are used for range and for wild- 
life habitats. 

Control of sagebrush commonly increases grass produc- 
tion. Other practices that help to increase yields and 
to control erosion are regulating grazing, reseeding bare 
areas and heavily grazed areas to desirable grasses, estab- 
lishing firebreaks, deferring grazing, and placing salt in 
areas away from water. For further discussion, see the 
description of the Sandy Plains range site. 
Capability unit Vle-6 

The sandy soils that make up this unit are on hummocky 
or rolling uplands. They are deep, light-colored soils 
that have a coarse-textured surface layer. They are 
moderately slowly permeable to rapidly permeable. They 
are— 

Nobscot-Brownfield fine sands, hummocky. 
Nobscot fine sand; rolling. 

These soils generally are not suited to cultivation, be- 
cause of droughtiness, steep slopes, and a severe hazard 
of wind erosion. ‘They are best used as range or as wild- 
life habitats. A few areas of Nobscot-Brownfield fine 
sands, hummocky, can be cultivated if carefully managed. 
_ Controlling shinnery oak helps to increase grass produc- 
tion. Regulating grazing so as to leave enough residue 
on the surface to provide a mulch helps to control wind 
erosion. Other practices that are beneficial are reseeding 
small blowouts and heavily grazed areas to suitable 
grasses, establishing firebreaks, deferring grazing, build- 
ing fences, and placing water and salt in selected spots to 
encourage uniform use of the range. For further dis- 
cussion, see the description of the Deep Sand Savannah 
range site. 


Capability unit VIe-7 


This unit consists of deep, dark-colored soils that have 
a moderately coarse textured or medium-textured surface 
layer. These soils are moderately permeable. They are 
on moderately steep or steep uplands. They are— 
Breaks-alluvial land complex. 
Enterprise very fine sandy loam, 8 to 20 percent slopes. 
These soils are not suitable for cultivation, because the 
‘slopes are steep and the hazard of water erosion is severe. 
They are used for range and are productive if carefully 
managed. Suitable practices include reseeding heavily 
grazed areas to grass, establishing firebreaks, deferring 
grazing, and placing water facilities and salt in selected 
spots to keep livestock distributed over the range. For 
-further discussion, see the description of the Loamy Prairie 
range site. 
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Capability unit VIe-8 


In this unit are deep, light-colored soils that have a 
coarse-textured to moderately fine textured surface layer. 
These soils are rapidly permeable to moderately slowly 
permeable. They are on severely eroded uplands. They 
are— 

Eroded sandy land. 

_Nobscot-Brownfield complex, severely eroded. 

Because of the severe hazard of wind and water erosion, 
these soils cannot be cultivated. They are of limited use 
for grazing, and. careful range management is necessary 
to control further erosion. Some range practices include 
fillmg ditches, then smoothing the surface and planting 
grass, providing protection against fires, regulating graz- 
ing, and building fences. For further cliscussion, see the 
description of the Eroded Sandy Land range site. 


Capability unit VIe-9 


This unit consists only of the Vernon complex, a group 
of shallow to moderately deep soils over shaly Permian red 
beds. These soils have a reddish, moderately fine textured 
or fine textured surface layer, and they are slowly perme- 
able. They are on moderately steep and steep uplands. 

Because of the severe hazard of water erosion and the 
steep slopes, the soils of this complex are not suitable for 
cultivation. They are used for range, and they provide 
food and cover for wildlife. Careful management is re- 
quired to control erosion. Suitable management practices 
include reseeding bare areas and heavily grazed areas to 
desirable grasses, providing protection against fires, and 
placing water and salt in selected spots to encourage uni- 
form use of the range. For further discussion, see the 
description of the Red Clay Prairie range site. 


Capability unit VIe-10 


This site consists only of the Mansker-Potter complex, 
5 to 20 percent slopes. The soils of this complex are very 
shallow or moderately shallow over a-consolidated lime 
layer. They have a grayish, medium-textured or moder- 
ately coarse textured surface layer and are moderately 
permeable. They are on strongly sloping to steep uplands. 

These soils are not suitable for cultivation, because of 
shallowness, steep slopes, and a severe hazard of water 
erosion. They are used for range and wildlife, but care- 
ful management is needed to maintain a good cover of 
grass. ‘The maim practices needed are reseeding heavily 
grazed areas, deferring grazing of small areas, providing 
protection against fires, fencing, and distributing water 
facilities and salt so as to encourage uniform grazing of 
the range. For further discussion, see the descriptions of 
the Loamy Plains and Shallow range sites. 


Capability unit VIe-11 


This unit consists only of the Potter-Mansker complex, 
severely eroded, a group of grayish, medium-textured soils 
that are very shallow to moderately shallow over a lime 
layer. These soils are moderately permeable. They are 
on severely eroded uplands. There are barren outcrops 
-of rock in many places. 

These soils are not suitable for cultivation, because of 
barren rock, ditches, gullies, and a severe hazard of water 
erosion. They are best used as range or as wildlife 
habitats. 
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Filling, smoothing, and reseeding ditches and regulating 
grazing help to control further erosion. Other good man- 
agement practices are protecting pastures from fires, de- 
ferring grazing, constructing fences to separate this site 
from the noneroded sites, and, where possible, placing 
water facilities and salt in noneroded areas. For further 
discussion, see the description of the Shallow range site. 


Capability unit Vile-I 


This unit consists orily of the Potter-Berthoud complex, 
a group of grayish, medium-textured or moderately coarse 
textured soils that are very shallow to deep over a lime 
layer. ‘These soils are on steep uplands. Permeability is 
moderate ov moderately rapid. 

These soils are not suitable for cultivation, because they 
aré droughty, shallow, and steep. They are best used as 
range or as wildlife habitats. Regulating grazing on the 
surrounding range and reseeding barren areas help to con- 
trol erosion. Providing protection against fires is a bene- 
ficial practice. Jor further discussion, see the descriptions 
of the Loamy Prairie and Shallow range sites. . 


Capability unit Vile-2 


This unit consists of Gravelly broken land, a land type 
made up of deep, grayish soils that have a gravelly, coarse- 
textured to medium-textured surface layer and are rapidly 
permeable to very rapidly permeable. This land type is 
on moderately steep or steep uplands. 

This land type is not suited to cultivation, because the 
slopes are steep and the hazard of water erosion is severe. 
Tt.is best used as range or as wildlife habitats. 

Regulating grazing so that enough residue is left on the 
surface to provide a mulch helps to control erosion. Other 
practices that may be beneficial are reseeding heavily 
grazed areas, deferring grazing in some areas to allow the 
better grasses to reseed, and placing salt in ungrazed areas 
to keep livestock distributed over the range. For further 
discussion, see the description of the Gravelly Sandy range 
site. 

Capability unit Vile-3 

This unit consists only of Rough broken land, a land 
typo made up of shallow, medium-textured soils on very 
steep, broken uplands. 

This land type is not suited to cultivation, because the 
slopes are steep and the hazard of water erosion is severe. 
It is of limited use for grazing, because many areas are not 
accessible to livestock. 

Regulating grazing on the surrounding range and estab- 
lishing vegetation on barren areas help to control erosion. 
Conservation practices are needed in some areas to keep 

ullies from forming. For further discussion, see the 
escription of the Breaks range site. 


Capability unit Vile-4 


This unit consists only of Tivoli fine sand, a deep, light- 
colored soil that has a coarse-textured surface layer and 
is very rapidly permeable. It is on duned uplands. 

This soil is not suited to cultivation because of a severe 
hazard of wind erosion, low moisture-storage capacity, and 
steep slopes. Controlling sagebrush and regulating graz- 
ing to permit good growth of grasses help to control ero- 
sion. ‘The blowout spots should be protected with mulch 
or other cover and reseeded to grass. Other practices 


that are beneficial are fire protection, deferment of grazing, 
and distribution of water facilities and salt in the hghtly 
grazed areas. For further discussion, see the description 
of the Dune range site. 

Capability unit VIIs-1 

This unit consists only of Potter soils. These are gray- 
ish, medium-textured soils that are very shallow over a 
distinct lime layer and are moderately permeable. They 
are on moderately sloping to steep uplands, 

These soils are not suited to cultivation, because they are 
shallow and have low moisture-storage capacity. They 
are used for range and wildlife habitats. 

Management practices needed to maintain a good 
growth of grass, and thus to control erosion, include re- 
seeding of heavily grazed areas, deferment of grazing, 
protection from fire, and distribution of water facilities 
and salt in lightly grazed areas to encourage uniform use 
of the range. For further discussion, see the description 
of the Shallow range site. : 


Capability unit Ville-1 

This unit consists only of Blown-out land, a land type 
made up of nearly barren, severely eroded areas that are 
sparsely covered with weeds and annual grasses. [ro- 
sion must be controlled by a surface mulch or other 
protective cover before permanent vegetation can be estab- 
lished. Providing protection from fire, regulating graz- 
ing, and other good range management practices help to 
maintain the vegetation and to control erosion. This land 
type does not have a range site classification. 


Predictions of Crop Yields Under 
Dryland Farming * 


In table 2 are predictions of long-term average acre 
yields, based on the number of acres planted, for the prin- 
cipal crops grown on the cultivated soils of Ellis County. 
Yields under two levels of management are given. The 
figures in columns A are predictions of yields to be ex- 
pected under management. practices commonly used in the 
county; those in columns B are predictions of yields to be 
expected under improved management. 

These predictions ave based on information obtained by 
interviews with farmers and ranchers, on observations 
made by members of the soil survey party, and on informa. 
tion obtained from the personnel of Oklahoma State Unt- 
versity who have access to research records applicable to 
the crops and soils of this county. Crop failures were 
considered: in predicting average yields. 

Customary management (level A) includes (1) proper 
seeding rates, appropriate planting dates, and efficient har- 
vesting methods; (2) control of weeds, insects, and plant 
diseases; (3) terracing and contour farming where neces- 
sary; and (4) the use of the moldboard plow and the one- 
way disk plow. 

Improved management (level B) includes (1) proper 
seeding rates, appropriate planting dates, and efficient 
harvesting methods; (2) control of weeds, insects, and 


3 Roy Surri, soil scientist, Oklahoma Agricnitnral Experiment 
Station, assisted in the preparnution of this subsection. 
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Taste 2.—Predicted average acre yields under two levels of management 


Yields in columns A are those obtained over a period of years under customary management; those in columns B are yields to be expected 


under improved management, 
is not arable] 


Map : 
symbol Soil 
Ba Bayard fine sandy loam____--..-----------.----------- 
BeC Berthoud fine sandy loam, 3 to 5 percent slopes.___------ 
BfB Brownfield fine sand, 1 to 3 percent slopes_____..-.----- 
CaB Carey silt loam, 1 to 3 percent slopes__-.--------------- 
Cp Carwile-Pratt complex: 
Carwile‘s0il._ 25a Sete op ese see oe ee 
Pratt sil ens SSsecu cee a chen seedtnen Seen ad eee 
DaB Dalhart fine sandy loam, 1 to 3 percent slopes----- 
Dac Dalhart fine sandy loam, 3 to 5 percent slopes -_-__- 
Ee Elsmere loamy fine sand.------.--------.~.------------ 
EnB Enterprise very fine sandy loam, 1 to 3 percent slopes__ 
Enc Enterprise very fine.sandy loam, 3 to 5 percent slopes_. 
EnD Enterprise very fine sandy loam, 5 to 8 percent slopes-._-- 
McB Mansic clay loam, 1 to 3 percent slopes___-__----------- 
McC Mansic clay loam, 3 to 5 percent slopes__..------------- 
McD Mansic clay loam, 5 to 8 percent slopes_--.------------- 
McD2 Mansie clay loam, 3 to 8 percent slopes, eroded. _---_---- 
MaB Mansker loam, 1 to 3 percent slopes_..----..----------- 
MaC Mansker loam, 3 to 5 percent slopes._--.--------------- 
Mpc Mansker-Potter complex, 3 to 5 percent slopes____------- 
MrB Manter-Otcro fine sandy loams, 1 to 3 percent slopes: 
Manter S0ilo.2.2 t.ccictwope tetera eee ee 
Otero: Soilaseso ses 5. fe ee eh eee wena Seen 
MrC Manter-Otero fine sandy loams, 3 to 5 percent slopes: 
Manter'soikis. 22 .cnS.cckcuoeceaceetoe et Voeeeeee 
Otero Soile sesso ste eek 
MfB Miles fine sandy loam, 1 to 3 percent slopes___----~------ 
Mfc Miles fine sandy loam, 3 to 5 percent slopes_.----------- 
O+B Otero soils, undulating__....----.-.-.----------------- 
PbB Pratt fine sandy loam, undulating_._..-.-.-..---------- 
PbC Pratt fine sandy loam, hummocky------..--------------- 
Pf£B Pratt loamy fine sand, undulating...-....-------------- 
PfC Pratt loamy fine sand, hummocky---_------------------- 
RcB | Riehfield clay loam, 1'to 3 percent slopes. -.------------ 
Rc | Richfield clay loam, 3 to 5 percent slopes___-_...-------- 
Sp Spur loams2.2 eno tee lest ie ed edema ce eees 
SaA St. Paul silt loam, 0 to 1 percent slopes_.---. meet erases 
SaB St. Paul silt loam, 1 to 3 percent slopes 
Th Tipton silt loam, high.------.----------------------- 
Wt Wann fine sandy loam__---.------------------------- 
WoB | Woodward loam, 1 to 3 percent slopes_.---------------- 
WoC | Woodward loam, 3 to 5 percent slopes_-_-.-------------- 
WwD2 Woodward-Quinlan loams, 3 to 8 percent slopes, eroded___ 
Ya Yahola fine sandy loam_-_.--------------------------- 
Za Zavala fine sandy loam_--------.--------------------- 


Absence of figure indicates that crop is not commonly grown, crop is not suited to soil specified, or soil 


Wheat Grain Forage 

sorghum sorghum 

A B A B A B 
Bu, Bu. Bu. Bu. Tons! | Tonst 
Pssdseetectetessest 15 20 22 30 2.0 2.8 
Jesoe ree Soe eon ee oe 8 12 12 16 1.2 1.6 
abe ose eat esate Bet 6 12 12 22 12 2.2 
LebecdeSecessbesezouts 13 18 18 26 16 2.5 
Jitu lwiebdewtsesad des, 13 18 16 20 2.0 3. 0 
JAcetecceseniersescese 12 16 20 26 1.8 2.5 
Spocsenw beets cots 12 VW 18 27 1.8 2.6 
See Coudeeue sees 9 14 14 21 1.2 2.0 
Sue Oe Oe Csecene totale see steaelee 14 20 10 1.8 
SLi Medes ae wees 13 17 22 29 2.0 2.7 
idle! Ce Rina eae Bee eke 10 14 18 24 15 2.2 
Se ee peer rees  eener as 6 LO) || 22 Se uekeet|, 12 1.7 
oe Looe heeocc eset Ti 15 15 20 15 2.0 
ésdnccoasEseeeeesence 8 12shecceeeleteece|, 120 14 
pew Shoe Ouch setae meee ee 5 Tl Hegeeegee ReneS cece ornate Meme eon 
plese alee dS A al ed ace 4 Hl es acres (eareenree et semis) Re epee 
bree e Ae Suu at antes 10 14 13 18 1.3 1.8 
Bh Gc nd at ceiaha oak 7 11 9 13 1.0 L5 
ao Se chet Jose ae ce 6 Oo l'soe3 wclecceet ese gel seeeed 
wnt BE Sele ie ets 13 18 20 28 4.0 6.0 
Ses see eee aaa 8 10 12 16 3.0 5. 0 
ite Sh et niall le 12 16 17 24. 3.0 5.0 
5 9 10 15 2. 0 40 
Leer S Meee sets eee IL 16 18 27 18 2. 6 
Perey cee rome se ere 8 13 14 21 12 2.0 
edeite Meet ohio se amma ay 7 10 13 17 13 17 
Whispers ce eee yan GLa 12 16 20 26 L8 2.5 
Sh ia ne La ste tel let, Sie 7 ll 15 20 L4 2. 0 
await Nioduse oe ethan dm 8 12 15 20 15 2. 0 
Gai cite Sa euimoreninaes (ae ese alg ators 10 15 1.0 L5 
Shea ae eae eee. 12 16 15 21 15 2.0 
und aw ce weuniokus Sale & 123 ecescebeeeeec|” 10 15 
Rageon dee Seas eeu 18 25 30 40 2.5 3.2 
Poe Ke SaaS es 15 20 22 29 2.0 2.7 
12 17 16 23 1.6 2.4 
15 20 24 32 ae 2.8 
12 16 24 32 2, 2 3.0 
sO as nd LE ee eC Re ee 12 16 17 22) .14 2.0 
shi OS sie aA ta Lipl Sied Sake g 13 M1 16 10 L6 
i A pe cias hoe ge eka 6 TO Ae pod ale ec toctel sls ana eas 
pierce nasa aman bine aed: 14 19 24, 33 2.2 3. 0 
ieee oe woke eases eae 12 17 22 32 2.0 2.8 


1 Oven-dry weight. 


plant diseases; (8) terracing and contour farming where 
necessary; (4) selection of suitable improved crop vari- 
eties; (5) management of crop residues and tillage by suit- 
able methods, so as to control erosion and conserve 
moisture; and (6) fertilization for maximum economic 
returns. 

Specific conservation practices are discussed. in the sub- 
section “Management by Capability Units.” Information 
on suitable improved crop varieties and on fertilizer appli- 
cations can be obtained from the county agent or from 
technicians of the Soil Conservation Service. 


Multiply by 3 for approximate green weight. 


Irrigation 

Ivrigation is expensive, but with an efficient irrigation 
system, yields can be doubled and in some cases quad- 
rupled. The major factors that determine the feasibility 
of irrigation are the nature of the soil and the quality and 
quantity of water available (3).* 

To be suitable for irrigation, a soil must be productive; 
it must.have capacity to store enough water to meet the 
needs of plants; it must not be too sloping; it must be 


*Ttalic numbers in parentheses refer to Literature Cited, p. 79. 
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permeable enough that salts will not accumulate; and it 
must be deep enough to allow for any necessary leveling 
and to provide an adequate root zone. The soils of Ellis 
County that are best suited to irrigation are— 

Bayard fine sandy loam. 

Carey silt loam, 1 to 3 percent slopes. 

Dalhart fine sandy loam, 1 to 3 percent slopes. 

Enterprise very fine sandy loam, 1 to 3 percent slopes. 

Mansic clay loam, 1 to 3 percent slopes. 

Miles fine sandy loam, 1 to 3 percent slopes. 

Richfield clay loam, 1 to 3 percent slopes. 

St. Paul silt loam, 0 to 1 percent slopes. 

St. Paul silt loam, 1 to 3 percent slopes. 

Spur loam. 

Tipton silt loam, high. 

Wann fine sandy loam. 

Yahola fine sandy loam. 

Zavala fine sandy loam. 

Irrigation of these soils is more profitable than irriga- 
tion of sandy soils or of more strongly sloping soils. 

The main sources of water for irrigation in Hlis County 
are spring-fed streams of the red beds, underground water 
in the Ogallala formation, and underground water in the 
alluvial material along major streams. The depth to the 
static water level ranges from only a few feet near the 
streams to about 100 feet in the Ogallala formation. 

The quality of the underground water generally is good, 
but in some places near streams it is poor. The quantity 
varies from 50 to 800 gallons per minute. About 10 gal- 
lons per minute is needed for each acre of irrigated land. 

To tap the sources of underground water, wells are 
needed, Tach well should be subjected to a 24- to 48-hour 
pumping test, which will determine the drawdown, the 
pumping lift, and the capacity of the well. This infor- 
mation 1s essential in the selection of an efficient pumping 
plant and the design of an irrigation system. 

A water right is necessary, and it is advisable to acquire 
one before investing in an irrigation system. An appli- 
cation for a water right must be filed with the Oklahoma 
Planning and Resources Board. 

A. surface system is best for some of the soils in this 
county, and a sprinkler system for others. The selection 
of a system depends on several factors, including the lay 
of the land, the cost of leveling, and the kind of crops to 
be grown. The main types of surface irrigation used in 
the county are border and furrow. A border system is 
best suited to loamy soils that have slopes of less than 3 
percent. For efficient use of water, a border system re- 
quires land leveling, a fairly large stream of water, cor- 
rugations on clayey soils, short runs on sandy soils, and 
close-growing. crops on slopes of more than 1 percent. 

A furrow system is suitable for all soils that have slopes 
of less than 5 percent. Small amounts of water can be 
distributed evenly by this system, and row crops can be 
irrigated easily. The limitations of a furrow system are 
the need for short runs on sandy soils and for complicated 
layouts on rolling land; the maintenance requirements; 
and the difficulty it causes in harvesting crops. 

A sprinkler system is best for nearly level to steep, 
sandy and loamy soils. The advantages of such a system 
are that it does not require land leveling, ditches, or a 
surface drainage system, and that the equipment can be 
moved from field to field. The disadvantages are the high 
cost of installation and maintenance, the difficulty of mov- 
ing a portable system in cultivated fields, the risk of in- 
creased fungus growth, and the failure of some crops to 
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bear fruit if the blossoms are sprinkled. Sprinkler irri- 
pes is not suitable for clayey soils, which take in water 
slowly. 

All crops commonly grown in the county can be grown 
under irrigation, but irrigated soils need intensive man- 
agement for control of erosion and maintenance of produc- 
tivity. A legume should be grown 1 year in 6. Close- 
growing crops should be grown on steep slopes to help 
control erosion. If markets are available, irrigation of 
truck crops and of grass grown for seed is profitable. 


Range Management * 


About 70 percent of the acreage of Ellis County is used 
as native range, and about 80 percent is cultivated. Much 
of the cultivated land is used for the production of feed 
for livestock. 

About 40,000 beef cattle and 4,700 milk cows are kept on 
the ranches and livestock farms in this county. Cow-calf 
enterprises constitute the major source of income. Steer- 
feeding is another source. If small grain is available for 
grazing, steers may be bought or held over for a year. 

The range sites and the general management practices 
appropriate for most of the rangeland in this county are 
discussed in this section. 


Range sites and condition classes 


Different kinds of soils produce different kinds and 
amounts of range vegetation. Soils enough alike to pro- 
duce about the same kinds and amounts make up what is 
called a range site. Each range site produces a distinctive 
kind of climax vegetation and has management require- 
ments different from those of other range sites. Climax 
vegetation is the stabilized plant community on a particu- 
lar site; it reproduces itself and does not change in 
composition so long as the environment does not change. 
Generally, the climax vegetation is the most productive 
combination of forage plants that will grow on a range site. 

Range condition is a measure of the present state of the 
vegetation in relation to the climax vegetation. Four 
classes of range condition are used to indicate the degree 
to which the vegetative cover has changed as a result of 
grazing or other uses. A range is in excellent condition 
if more than 75 percent of the cover consists of plants that 
are included in the climax vegetation; it is in good condi- 
tion if the percentage is between 50 and 75, in fair condi- 
tion if the percentage is between 25 and 50, and in poor 
condition if the percentage is less than 25. 

Range that is in good or excellent condition yields the 
most forage and is best protected against loss of soil and 
water. To keep range in such condition, it is necessary to 
know what plants each site is capable of producing, to 
know what management practices will favor the plants 
that provide the best forage, and to recognize evidence of 
improvement in or deterioration of range condition. 
Gradual changes in the vegetation may be overlooked or 
raenndsietooe. Extra growth following rain may lead to 
the conclusion that the range is improving, when actually 
the long-time trend is toward poorer grasses and lower 
production. On the other hand, range that has been 
closely grazed but carefully managed may have a degraded 


‘By Brnust C. SNooK and Jack EnciEMan, range conservation- 
ists, Soil Conservation Service. 
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appearance that temporarily conceals its quality and its 
ability to recover. 

Grouping plants according to their response to grazing 
is an aid in determining range condition. Three groups 
ave used: decreasers, increasers, and invaders. 

Decreasers ave plants in the climax vegetation that de- 
crease in abundance under continued heavy grazing. Gen- 
erally, these are the most productive plants on a given site 
and the ones most palatable to livestock. ‘They tend to 
recover if grazing pressure is reduced. 

Inoreasers are plants in the climax vegetation that _gen- 
erally increase in abundance as decreasers decline. Some 
plants may increase at first but then decrease if heavy 
grazing is continued. Increasers are normally shorter, 
less productive, and less palatable to livestock than cle- 
creasers. Most of them are displaced by decreasers under 
light. grazing, but. some, such as western ragweed and 
pricklypear, may have to be controlled by other means. 

Invaders are plants that are not part of the climax vege- 
tation. They may be native to nearby sites, or they may 
have been transported from a considerable distance. Gen- 
erally, they are less productive, less palatable, and less 
dependable for forage than the climax plants. 


Descriptions of range sites 

In this subsection the range sites in Ellis County are 
described; the soils in each are listed; and the important 
characteristics and the names of the principal grasses are 


given. 
BREAKS RANGE SITE 


This site is made up entirely of Rough broken land. 

This land type is on steeply sloping uplands and includes 
deep and steep-walled canyons that impede the movement 
of livestock. The soils are loanry, and generally they are 
very shallow, but there are pockets of deeper soils inter- 
mixed with scattered barren areas. 
_ Little bluestem and sand bluestem are dominant if the 
range is in excellent condition. Sideoats grama and hairy 
grama are the principal increasers, Invading plants in- 
clude sand. dropseed, red three-awn, and western ragweed. 
Depletion of the vegetation through overgrazing results in 
rapid erosion on the steeper slopes and in the canyons. 

The area of this site is almost 7,000 acres. 


DEEP SAND RANGE SITE 


This site consists of deep, sandy soilson uplands. Water 
intake is rapid, and there are only a few drainageways, 
because little water runs off. The soils in this site are— 

Likes loamy fine sand. 

Pratt loamy fine sand, hummocky. 
Pratt loamy fine sand, undulating. 
Pratt-Tivoli loamy fine sands. 

Small amounts of sand sagebrush and skunkbrush are 
normal on this site, but sand bluestem, little bluestem, and 
switchgrass are dominant if the range is in excellent con- 
dition. Productivity varies within the site because of the 
variation in the slope. Sand lovegrass, sand paspalum, 
blue grama, fall switchgrass, and sagebrush are the com- 
mon increasers. Under poor management the production 
of grass declines, and sand sagebrush, sand dropseed, and 
annuals take over. 

The area of this site is a little more than 100,000 acres. 


DEEP SAND SAVANNAH RANGE SITE 

This site consists of deep, gently sloping or rolling soils 
on uplands. Water intake is rapid. Much of the moisture 
is held in the upper part of the profile, because the under- 
lying material is finer textured. The soils in this site are— 

Brownfield fine sand, 1 to 3 percent slopes. 
Nobscot fine sand, rolling. 
Nobscot-Brownfield fine sands, hummocky. 

A scattering of shinnery oak is normal on this site, but 
little bluestem, sand bluestem, and switchgrass provide 
the bulk of the forage if the range is in excellent condition. 
Oak, hairy grama, and sand paspalum are the principal 
increasers. Red lovegrass, western ragweed, anc annuals 
are the common invaders. Brush control is one of the 
measures needed in a program to improve the range. 

The area of this site is a little more than 125,000 acres. 


DUNE RANGE SITE 


This site consists only of Tivoli fine sand, a soil that 
occurs in areas of steep sand dunes. Grazing should be 
carefully controlled on this site. Trampling of the steep, 
loose soil causes considerable damage, and heavy grazing 
destroys much of the vegetative cover. These dunes read- 
ily become active if the vegetative cover is depleted. 

Even if the range is in excellent condition, woody plants, 
such as skunkbush, grapevines, and sandbar willow, make 
up a considerable part of the cover, but the dominant vege- 
tation is sand bluestem, sand lovegrass, little bluestem, big 
sandreed, and lemon scurfpea. The principal increasers 
are sand paspalum and sand dropseed. 

The area of this site is a little more than 8,000 acres. 


ERODED SANDY LAND RANGE. SITE 


This site consists of severely eroded, sandy uplands. 
Fields once cultivated have been badly gullied. In this 
site are— 

Eroded sandy land. 
Nobscot-Brownfield complex, severely eroded. 

This site is not suited to short grasses. The taller 
grasses, such as little bluestem, sand bluestem, indiangrass, 
and switchgrass, should be encouraged. Seeding may be 
necessary in some .places. Sand paspalum and hairy 
grama are important increasers. Red lovegtass, sand 
dropseed, and annuals are common invaders. 

The area of this site is about 6,600 acres. 


GRAVELLY SANDY RANGE SITE 


This site consists of Gravelly broken land, a land type 
made up of coarse, gravelly, sandy soils on moderate to 
steep slopes. This land type is in the southern part of the 
county. 

Little bluestem is dominant if the range is in excellent 
condition, but sideoats grama, sand bluestem, hairy 
grama, and climax forbs make up a considerable part of 
the cover. Sideoats grama, hairy grama, and buffalo- 
grass are the common inereasers. Sand dropseed, hairy 
tridens, western ragweed, brush, and annuals are common 
invaders. 

The area of this site is a little less than 3,000 acres. 


HARDLAND RANGE SITE 


This site consists of deep, loamy soils on nearly level to 
moderately sloping uplands. Nearly all of the acreage is 
farmed. ‘The soils in this site are— 
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Richfield clay loam, 1 to 3 percent slopes. 
Richfield clay loam, 3 to 5 percent slopes, 
St. Paul silt loam, 0 to 1 percent slopes. 
St. Paul silt loam, 1 to 8 percent slopes. 

Generally, this site is considered a short-grass range. 
Most of it has a cover of buffalograss, blue grama, and 
weeds. If the range is in excellent conclition, the cover 
contains a considerable amount of bluestem, switchgrass, 
western wheatgrass, and sideoats grama. Hleavy grazing 
rapidly depletes the better grasses; compaction decreases 
the intake of water and makes the effects of drought more 
serious. Blue grama and buffalograss are the principal 
increasers. Silver bluestem, sand dropseed, western rag- 
weed, and annuals are the common invaders. 

The area of this site is a little more than 50,000 acres. 


LIMY SANDY PLAINS RANGE SITE 
This site consists of deep, loamy and sandy soils on 
hummocky and undulating uplands. These, soils are 
underlain by a highly calcareous layer at various depths, 
The soils in this site are— 
Otero soils, hummocky. 
Otero soils, undulating. 
Otero-Mansker complex. 

This site produces a good cover of mid and tall grasses. 
Sand bluestem, little bluestem, and sideoats grama are 
dominant if the range is in excellent condition. Heavy 
grazing results in an increase in sideoats grama and blue 
grama. If heavy grazing is continued, the site is invaded 
by hairy grama, buffalograss, red three-awn, hairy tri- 
dens, and western ragweed. 

The area of this site is about 15,000 acres. 


LOAMY BOTTOM LAND RANGE SITE 


This site consists of deep, loamy soils that are on bottom 
lands and are subject to overflow. Most of the acreage is 
cultivated. Runoff from higher areas furnishes extra 
moisture, but ordinarily no moisture from the permanent 
water table is within reach of grass roots. In this site 
are— 

Bayard fine sandy loam. 
Loamy alluvial land. 
Spur loam. 

Wann fine sandy loam. 
Yahola fine sandy loam. 
Zavala fine sandy loam. 


Sand bluestem, little bluestem, switchgrass, and indian-. 


grass are dominant if the range is in excellent condition. 
Sideoats grama, blue grama, vine-mesquite, and western 
wheatgrass are common increasers. Invading plants in- 
clude silver bluestem, western ragweed, and sand dropseed. 
Short grasses and annuals become dominant in areas that 
are continuously overgrazed. 

The area of this site is a little less than 30,000 acres. 


LOAMY PLAINS RANGE SITE 


This site consists of moderately shallow, loamy soils on 
gently sloping to steep uplands. These soils are 10 to 20 


inches thick and are underlain by a layer of caliche gravel. . 


They are friable, and if the plant cover is maintained they 
take in water readily. This site is adjacent to caliche out- 
crops and to Potter soils. Areas made up of the Mansker- 
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Potter complex are included in this site. The soils in this 


site are— 
Mansker loam, 1 to 3 percent slopes. 
Mansker loam, 8 to 5 percent slopes. 
Mansker soil in Mansker-Potter complex, 3 to 5 percent slopes. 
Mansker soil in Mansker-Potter complex, 5 to 20 percent 
slopes. 

The principal grasses are little bluestem, sand bluestem, 
and sideoats grama if the range is in excellent condition. 
Little bluestem is the dominant decreaser. Sideoats 
grama, blue grama, buffalograss, and a variety of climax 
forbs are the increasers. Red three-awn and broom snake- 
weed are common invaders. ° 

The area of this site is a little less than 70,000 acres. 


LOAMY PRAIRIE RANGE SITE 


This site consists of moderately deep and deep, loamy 
soils on uplands. These soils take in water readily if a 
mulch is kept on the surface. Most of the acreage is cul- 
tivated. Much of that remaining in native vegetation is 
on the steeper slopes or consists of small acreages asso- 
ciated with shallower soils. The soils in this site are— 

Breaks-alluvial land complex. 

Carey silt loam, 1 to 8 percent slopes. 

Enterprise very fine sandy loam, 1 to 3 percent slopes. 

Enterprise very fine sandy loam, 3 to 5 percent slopes. 

Enterprise very fine sandy loam, 5 to 8 percent slopes. 

Enterprise very fine sandy loam, 8 to 20 percent slopes. 

Mansic clay loam, 1 to 8 percent slopes. 

Mansic clay loam, 3 to 5 percent slopes. 

Mansic clay loam, 3 to 8 percent slopes, eroded. 

Mansic clay loam, 5 to 8 percent slopes. 

Berthoud soil in Potter-Berthoud complex. 

Woodward soil in Quinlan-Woodward loams, 8 to 20 percent 
slopes. 

Tipton silt loam, high. 

Woodward loam, 1 to 3 percent slopes. 

Woodward loam, 3 to 5 percent slopes. 

Woodward soil in Woodward-Quinlan loams, 3 to 8 percent 
slopes, eroded. 

Woodward soil in Woodward-Quinlan loams, 5 to 12 percent 
slopes. 

If in excellent condition, this site supports a cover of 
sand bluestem, little bluestem, and sideoats grama. 
Heavy grazing results in an increase in sideoats grama 
and blue grama. If heavy grazing is continued, there is a 
considerable increase in western ragweed, common broom- 
weed, blue grama, buffalograss, and sand dropseed. 

The area of this site is almost 160,000 acres. 


RED CLAY PRAIRIE RANGE SITE 


This site consists only of the Vernon complex, a complex 
of strongly sloping to steep, shallow to moderately deep, 
loamy soils. This site is in the southeastern part of the 
county. 

If in excellent condition, this site supports a cover of 
little bluestem, sideoats grama, sand bluestem, and blue 
grama. Blue grama and buffalograss become dominant 
im areas where heavy grazing has eliminated the more 
desirable grasses, destroyed the ground litter, and dam- 
aged the structure of the surface soil. 

The area of this site is about 6,000 acres. 


SANDY BOTTOM LAND RANGE SITE 


This site is made up entirely of Lincoln soils. These are 
sandy soils on bottom lands of rivers and large crecks. 
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They are subject to overflow, and they receive runoff from 
adjacent uplands. Small areas that have a high water 
table during part of the growing season are included in 
this site. 

This site normally supports a cover of tall grasses, such 
as indiangrass, switchgrass, little bluestem, and sand blue- 
stem. An increase in sand dropseed, silver bluestem, 
woody plants, and annuals is a sign of deterioration of the 
site. 

The area of this site is about 15,000 acres. 


SANDY PLAINS RANGE SITE 

This site consists of deep, gently sloping to moderately 
steep, loamy soils on undulating and hummocky uplands. 
These soils take water readily 1f properly managed. A 
large part of the acreage is cultivated. The soils in this 
site are— 

Berthoud fine sandy loam, 3 to 5 percent slopes. 
Berthoud fine sandy loam, 5 to 12 percent slopes. 
Broken land. 

Carwile-Pratt complex. 

Dalbart fine sandy loam, 1 to 8 percent slopes. 

Dalhart fine sandy loam, 8 to 5 percent slopes. 
Manter-Otero fine sandy loams, 1 to 3 percent slopes. 
Manter-Otero fine sandy loams, 3 to 5 percent slopes. 
Miles fine sandy loam, 1 to 3 percent slopes. 

Miles fine sandy loam, 3 to 5 percent slopes. 

Pratt fine sandy loam, hummocky. 

Pratt fine sandy loam, undulating. 

Some sand sagebrush is normal on this site, but sand 
bluestem and little bluestem are dominant if the range is 
in excellent condition. Sideoats grama, blue grama, and 
tall dropseed are common increasers. Invading plants in- 
clude sand dropseed, western ragweed, sand’ sagebrush, 
and annuals. 

The area of this site is a little less than 124,000 acres. 


SHALLOW RANGE SITE 

This site consists of loamy upland soils that are moder- 
ately sloping to steep and are very shallow over caliche. 
The Potter soils mapped as part of the Mansker-Potter 
complex generally are on the steep slopes. The soils in 
this site are— 

Potter soil in Mansker-Potter complex, 3 to 5 percent slopes. 
Potter soil in Mansker-Potter-complex, 5 to 20 percent slopes. 
Potter soil in Potter-Berthoud complex. 

Potter soils. 

Potter-Mansker complex, severely eroded. 

Little bluestem and sideoats grama are the principal 
grasses if the range is in excellent condition. Little blue- 
stem is the dominant decreaser. Sideoats grama, hairy 
grama, ‘blue grama, buffalograss, and a variety of forbs are 
increasers. Red three-awn and broom snakeweed are com- 
mon. invaders. 

The area of this site is about 31,000 acres. 


SHALLOW PRAIRIE RANGE SITE 


' This site consists of very shallow, moderately sloping to 
steep, loamy soils over red beds. A small percentage of 
the acreage consists of barren slopes and of bottoms of 
draws that are less than 150 feet wide. The soils in this 
site are— 


oe soll in Quinlan-Woodward loams, 8 to 20 percent 
slopes. 


Quinlan soil in Woodward-Quinlan loams, 3 to 8 percent slopes, 
eroded. 

Quinlan soil in Woodward-Quinlan loams, 5 to 12 percent 
slopes. 

Little bluestem and sand bluestem make up most of the 
cover if the range is in excellent condition, Under heavy 
grazing, sideoats grama and blue grama increase. If 
heavy grazing is continued, the site is invaded by sand 
dropseed, silver bluestem, and western ragweed, and ero- 
sion increases, 

The area of this site is a little less than 10,000 acres. 


SUBIRRIGATED RANGE SITE 

This site-is made up of soils on bottom lands along 
creeks and rivers. The water table varies from season to 
season, but it is always within reach of the roots of the 
best range grasses. The soils in this site are— 

Tilsmere loamy fine sand. 
Sweetwater soils. 

Switchgrass and indiangrass are dominant if the range 
is in excellent condition. Eastern gamagrass, cordgrass, 
and common reed occur in lesser amounts. ‘Tall dropseed, 
inland saltgrass, bullrush, and alkali sacaton are common 
increasers. Silver bluestem is a common invader. Silver 
bluestem, inland saltgrass, alkali muhly, western ragweed, 
and annuals invade if the range is in poor condition. 

This is the most productive range site in the county, but 
it is of limited extent. The area is a, little less than 14,000 
acres. 


Range site productivity 


Data on actual production of herbage in the county are 
limited. Table 3 gives estimates of annual yields for each 
range site during both favorable and unfavorable weather 
cycles. Yields may be higher if the weather is unusually 
favorable for a year or two in a period of favorable 
weather, and they may be lower if there are periods of ex- 
treme drought during unfavorable weather. 


Tanz 3.—Z'stimated average acre yields of herbage during 
favorable and unfavorable weather 


Total annual yield of air-dried 
herbage 
Range site 
Favorable Unfavorable 
weather weather 

Pounds per acre Pounds per acre 
Breaks * 30 5.t2 22 oo eas 1, 800 1, 200 
Deep Sand___-.----- 2 eee 3, 500 1, 400 
Deep Sand Savannah_____._._.- 3, 900 1, 600 
Dinesa.i oe eeotemec eek wok once 1, 600 800 
Eroded Sandy Land____-.-.-_-- 2, 500 1, 300 
Gravelly Sandy.__.-..-._..---- 1, 500 600 
Hardland__-.--.....---.------- 3, 000 1, 300 
Limy Sandy Plains___..-.__---- 2, 300 1, 000 
Loamy Bottom Land_.__.__-.-- 5, 500 2, 000 
Loamy Plains-__...-.-...-__--- 3, 000 1, 500 
Loamy Prairie_-......-.-.---- - 3, 800 1, 800 
Red Clay Prairie.__..-.-___-_.- 2, 200 1, 000 
Sandy Bottom Land..-.-...--.. 3, 500 2, 000 
Sandy Plains_._-_-..--.2222--__ 4, 000 2, 000 
Shallow: .2.002 e200 see onerees 2, 000 1, 200 
Shallow Prairie.........-..--_-- 2, 500 900 
Subirrigated...-.---.-----2--.- 8, 000 6, 000 
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The estimates are for range in excellent condition, and 
they are based on the total amount of air-dried herbage, 
clipped to the ground. Some of the herbage produced, 
however, is consumed by rodents and insects, and some is 
lost through weathering. If grazing is managed so that 
half of the current annual growth is left, only about 25 
to 35 percent may have been consumed by the livestock. 


Range management practices 


Good range management increases or maintains the 
number of the best native forage plants and encourages 
their growth. The main practices needed are the 
following. 

Prorrr Grazine.—Proper grazing is the most important 
of all range practices and is the foundation of range con- 
servation. in their green leaves, grasses and other plants 
manufacture the food they need to grow and reproduce. 
If too much of this green foliage is removed by grazing 
or mowing, the plant 1s weakened and stunted. If grazing 
is controlled so that no more than half of their annual 
growth is removed, the more desirable forage plants 
survive. 

Management of grazing is a separate problem for each 
pasture. Some pastures are made up of a mixture of range 
sites, and there may be different range conditions within 
one site and within one pasture. Local agricultural agen- 
cies have qualified technical personnel who can assist in 
classifying range according to site and condition class and 
who can offer suggestions on changes in present grazing 
practices or suggest a starting rate of grazing. 

Durerrep Grazine.—Periodically postponing or defer- 
ring grazing for a prescribed time during the growing 
season improves the vigor of plants, allows the better 
grasses to Increase, and improves the overall productivity 
of the range. 

Maximum range improvement can be expected if graz- 
ing is deferred during the entire growing season. Defer- 
ment during spring Increases the vigor and productivity 
of warm-season grasses. Deferment during fall generally 
increases the production of seed. Deferment during sum- 
mer is important in heavily grazed, rough areas, in newly 
seeded areas, and in sites that are subject to damage by 
erosion, such as the Eroded Sandy Land site and the Bhat 
low site. Deferred grazing is needed in areas that have 
been treated for brush control or weed control, to allow 
the climax grasses to seed and increase. 

Distrmvurion or Grazine.—To obtain an even distribu- 
tion of grazing is a problem, especially if the pasture is 
made up of several range sites. Cattle tend to stay away 
from some parts and to concentrate on other parts. In 
some pastures, such as those made up of upland and bot- 
tom-land areas in the Shallow Prairie site, fences may be 
necessary for the proper control of grazing. Placing salt 
in different places from time to time helps to distribute 
grazing. 

It is important that each pasture have a source of water 
that is dependable during the grazing period (fig. 14). 
Proper distribution of water facilities encourages uniform 
grazing of the range and reduces trailing. Generally, 
water is supplied by ponds, wells, springs, or pipelines. 
Topography needs to be considered in deciding how far 
apart watering facilities can be. In areas of broken land 
watering places should be closer together than in other 
areas. 


Figure 14.—Ranch ponds provide water for livestock, can be used 
in a flood-control program, and ean be stocked with fish. 


Rano Seepine.—sSeeding depleted cropland and areas 
not suitable for cultivation 1s one of the conservation prac- 
tices most important in Ellis County. About 82,000 acres 
have been seeded to native grasses, 

The seed mixture should be one suitable for the particu- 
lar range site. The native plants listed in the descriptions 
of the range sites give the most satisfactory results 
(fig. 15). Sandy soils, such as the Likes, Pratt, and Nob- 
scot, should be seeded to a mixture of tall and mid grasses. 
These soils are open and lose little water through runoff. 
Loamy soils, such as the Mansic, Mansker, and Woodward, 
should be seeded to a mixture of tall, mid, and short grasses. 
These soils tend to be droughty and in this rainfall belt do 
not support so large a proportion of the tall and mid 
grasses as the sandy soils. 

For seeding grasses on soils protected by sorghum stub- 
ble, it is best to use a specially designed grass-seed drill. 

Information on seeding rates can be obtained from the 
local agricultural agencies. Generally, it is best to seed 


Figure 15.—A field that has been seeded to a mixture of native 
gragses. 
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Figure 16.~—Deep Sand Savannah range site where shinnery oak 
was sprayed for 2 years and grazing was deferred in the summer. 


native grasses in March and April, but plantings made 
in January and February have been successful. 

Mowing newly seeded areas is not always necessary for 
control of weeds. It is important to keep cattle off these 
areas until a good stand of grass is established. Even if 
the seedlings are too small to be grazed, trampling canses 
considerable damage. 

‘Cowrron or Werps anp Brusi.—Brush and weed infes- 
tation is a result of the destruction of the original grass 
sod. Asa rule, it is best to allow the natural succession 
of native plants to crowd out weeds, but chemical sprays 
may be needed in some places. Mowing or beating is of 
doubtful value, since good grasses are cut off closely along 
with the weeds. 

Forage yields increase if brush is controlled, but it is 
more difficult to control brush than to control weeds. Nat- 
ural succession operates very slowly, since woody plants 
are long lived and deep rooted. On range that has a cover 
of sand sagebrush, shinnery oak, skunkbush, and other 
woody plants, brush can be controlled by the use of chemi- 
cal sprays (fig. 16) or by mechanical methods. Because 
of the danger of erosion, it is generally not safe to destroy 
all the woody plants on steep, choppy sand dunes. 


Woodland and Windbreaks ‘ 


Large areas of the soils of Ellis County developed under 
forest cover, but there is not enough rainfall to support 
commercial stands of trees. Remnants of the original 
stands of post oak, blackjack oak, and shin oak still occupy 
sizable areas in the uplands. Cottonwood, willow, Amer1- 
can elm, hackberry, and bur oak grow on the bottom lands 
and terraces, and redcedar grows in the rougher areas that 
border some parts of the streams. Trees of some of these 
Species were important in the economy when the area was 
first settled, and some oak, elm, and cedar are still cut. 

More than 76 miles of field windbreaks have been planted 
in this county since 1938, but most of the plantings have 
hot been effective in controlling wind erosion. Many were 
on soils not suitable for trees, and others failed because 
of lack of cultivation and lack of protection from fire and 
grazing. The plantings that were successful have demon- 


°By Hesrrr R. Wetis, woodland and biology specialist, Soil 
Conservation Service. 
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strated the effectiveness of certain species of trees and 
shrubs for windbreak plantings on several soils in the 
county. 

Table 4 shows the suitability of the soils for field wind- 
breaks, farmstead windbreaks, and post-lot plantings. 
Some soils are limited in suitability because of shallowness 
or other unfavorable profile characteristics. Others are 
limited because plantings would require extra tillage, 
extra water, or very wide spacing. 

To be effective, field windbreaks should be planted in 
a protective pattern of belts around fields and across large 
fields. The distance that can be left between belts depends 
on the characteristics of the soils, the kind of crops to be 
grown, and the height the trees will reach at maturity. 
Because of the shortage of moisture, extra space is needed 
between. trees; consequently, a field windbreak occupies a 
considerable area. Windbreaks are economically prac- 
tical for the protection of special crops and to help control 
blowing of overhead irrigation water, but the benefits 
should be weighed against the benefits to be derived from 
improved management and suitable cropping systems. 

Farmstead windbreaks (fig. 17) are practical, and they 
are needed in this county. They make the farm home 
more comfortable, help to reduce fuel costs, and protect 
livestock from the sun and the wind. They occupy a 
small area, even if planted on the south, west, and north 
for year-round protection. 

Generally, farmstead windbreaks need not be so high 
as field windbreaks. Because of this, they can be planted 
on many soils that are not suitable for field windbreaks, 
especially if supplemental water can be applied during 
prolonged droughts. — 

Trees and shrubs suitable for windbreaks include red- 
cedar, Rocky Mountain juniper, Chinese elm, Siberian elm, 
one-seed juniper, and the nonornamental arborvitae. 
Austrian pine and ponderosa pine make fine windbreaks, 
but they are difficult to establish unless supplemental water 
can be applied during dry periods. 

To be fully effective, belts of no less than three rows 
(two rows of trees and one row of shrubs) are needed for 
farmstead and field windbreaks in areas that are not irri- 
gated. Fewer rows are needed if the windbreak is irri- 
gated and if the plantings consist of juniper, arborvitae, 
and other species that provide protection at ground level 
the year round. On a dryland site, the most reliable 
shrubs are desert willow and Kashgar tamarix. They are 


Figure 17.—A typical farmstead windbreak. 
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Tasin 4.—Suitability of soils for field windbreaks, farmstead windbreaks, and post-lot plantings 


Soil 


Field windbreak 


Soil suitability 


Farmstead windbreak 


Post lot 


Bayard fine sandy loam______-_---_-___.----- 
Berthoud fine sandy loam, 3 to 5 percent slopes_ 


Berthoud fine sandy loam, 5 to 12 percent slopes_| 


Blown-out land 
Breaks-alluvial land complex-- 
Broken land. 
Brownfield fine sand, 1 to 3 percent slopes_-_-_-~- 
Carey silt loam, 1 to 8 percent slopes_-._____.--- 
Carwile-Pratt complex_........--------------- 
Dalhart fine sandy loam, 1 to 3 percent slopes___ 
Dalhart fine sandy loam, 8 to 5 percent slopes__- 
Elsmere loamy fine sand.....----------------- 
Enterprise very fine sandy loam, 1 to 3 percent 
slopes. 
Enterprise very fine sandy loam, 3 to 5 percent 
slopes. 
Enterprise very fine sandy loam, 5 to 8 percent 
slopes. 
ee prise very fine sandy loam, 8 to 20 percent 
slopes. 
Eroded salidy land ooo ee ee eo ee eS 
-Gravelly broken land_-.._..------------------ 
Likes loamy fine sand.______-.----------.---- 
Lincoln:soilsz.s2n20ss ns 20 Saeed eee ees 
Loamy alluvial land_-...__-.----.------------ 
Mansic clay loam, 1 to 3 percent slopes_.__.___- 
Mansic clay loam, 8 to 5 percent slopes_---.._-- 
_Mansic clay loam, 5 to 8 percent slopes__--_-_.- 
Mansic clay loam, 3 to 8 percent slopes, eroded. - 
Mansker loam, 1 to 3 percent slopes_..-------~-- 
Mansker loam, 3 to 5 percent slopes._..-.---.-- 
Mansker-Potter complex, 3 to 5 percent slopes_- 
Mansker-Potter complex, 5 to 20 percent slopes._ 
Manter-Otero fine sandy loams, 1 to 3 percent 
slopes. 
Manter-Otero fine sandy loams, 3 to 5 percent 
slopes. 

Miles fine sandy loam, 1 to 3 percent slopes-_---- 
Miles fine sandy loam, 3 to 5 percent slopes_-.-- 
Nobscot fine sand, rolling 
Nobscot-Brownfield fine sands, hummocky-_---- 
Nobscot-Brownfield complex, severely eroded__-_- 
Otero soils, undulating -...-..---.----------- 
Otero soils, hummocky_.--.--._-._------------ 
Otero-Mansker complex__----.---.----------- 
Potter p08. 22ccc2255.c¢oce Sew ec ce tee 
Potter-Berthoud complex__-.--....----------- 
Potter-Mansker complex, severely croded. -_---- 
Pratt fine sandy loam, undulating__....-.--.--- 
Pratt fine sandy loam, hummocky___---------- 
Pratt loamy fine sand, undulating_....-_------- 
Pratt loamy fine sand, hummocky__..-_.------ 
Pratt-Tivoli loamy fine sands.__.-_------------ 
Quinlan-Woodward loams, 8 to 20 percent slopes. 
Richfield clay loam, 1 to 3 percent slopes--.---- 
- Richfield clay loam? “3 to 5 percent slopes...---- 
Rough broken land. es ey aes rm ey nr eaticl eC ee ree 
St. Paul silt loam, 0 to 1 percent slopes._.-_---- 
St. Paul silt loam, 1 to 3 percent slopes.._._--~- 
Spur loam .o5 oot eee oe ees 
Sweetwater soils_._._.----------------------- 
Tipton silt loam, high A OE lap ee asa ee MAS 
Tivoli fine sand____..._-.-...--------.-------- 
Vernon complex. .-.----- 
Wann fine sandy loam___.____--_----- 
Woodward loam, 1 to 3 percent slopes__ 
Woodward loam, 3 to 5 percent slopes_.___.-.-- 
Woodward-Quinlan loams, 3 to 8 percent slopes, 

eroded. : 
Woodward-Quinlan loams, 5 to 12 percent slopes_ 
Yahola fine sandy loam____..._----------.---- 
Zavala fine sandy loam_._..--.--------------- 


Not suitable 
Not suitable 
Suitable with limitations_-__ 
Suitable with limitations. -_ 
Suitable with limitations - -~ 
Suitable with limitations - - 
Suitable with limitations. -- 
Suitable with limitations_ _ - 
Suitable with limitations- -- 


Suitable with limitations - - - 
Not suitable._....-------- 
Not suitable._...2-------- 


Not suitable. .-__.2.-2---- 
Not suitahble__ 
Not suitable____._-.------ 
Suitable with limitations——_ 
Suitable with limitations_ _. 
Not suitable_____---.----- 
Not suitable...-.--.------ 
Not suitable.-._._____-_-- 
Not suitable_-__....--.---- 
Not suitable--..---.------ 
Not suitable.-_.._-__--__- 
Not suitable___.._--.-.-.-- 
Not suitable.--._..2_-.---- 
Suitable with limitations. __ 


Suitable with limitations. _— 


Suitable with limitations_ -_ 
Suitable with limitations-—— ~ 
Not suitable___--.--_-.--_ 
Suitable with limitations. ~~ 
Not suitable____.-._-_---- 
Not suitable___.-_-.---_-.-- 
Not suitable_.-.----_.--__ 
Not suitable_...---___.--- 
Not suitable....---.--.--- 
Not suitable_....---____-- 
Not suitable. _------._---- 
Suitable with limitations___ 
Suitable with limitations. __ 


Not suitable 
Not suitable 
Not suitable. 
Not suitable_ 
Not suitable 
Suitable with limitations~ __ 
Suitable with limitations___ 
Suitable with limitations—__ 
Suitable with limitations. ._ 
Suitable with limitations. ._ 


Not suitable... -2--.---- 
Suitable with limitations— __ 
Suitable with limitations_ —_ 
Suitable. __----..--------- 


Suitable with limitations_ —. 
Suitabl Goi Ace woe iets 


Suitable with limitations.__ 
Suitable with limitations_ __ 


Suitable with limitations_ _. 
Not suitable____.------2-- 
Suitable with limitations. _— 
Not suitable_...---------- 
Not suitable_.._-----_____ 
Suitable with limitations_ —_ 
Suitable with limitations_ __ 
Suitable with limitations___ 
Suitable with limitations. __ 
Suitable with limitations___ 
Suitable with limitations_ _. 
Suitable with limitations. __ 
Not suitable...--..----.-- 
Suitable... 


Not suitable._-...---.---- 
Suitable Z 
Not suitable._.-_._------- 
Suitable with limitations _ __ 
Suitable with limitations_ __ 
Suitable with limitations_-- 
Not suitable. _...--------- 
Not suitable_ 
Not suitable. _...-..------ 


Suitable with limitations -—-__ 
Not suitable-_...222222.-- 
Suitable with limitations— —_ 
Suitable with limitations_ __ 


Suitable 


“Suitable with limitations— ~~ 


Baits ble with limitations__ 
Suitable: with limitations _ 
Suitable with limitations ___ 


Suitable with limitations___ 


Suitable with limitations. 
Not suitable. 

Not suitable. 

Not suitable. 

Not suitable, 

Not suitable. 

Not suitable. 

Not suitable. 

Suitable with limitations. 
Suitable with limitations, 
Suitable with limitations, 
Suitable. 

Suitable with limitations, 


Suitable with limitations. 
Not suitable. 
Not suitable. 


Not suitable. 
Not suitable. 
Not suitable, 
Suitable. 

Suitable. 

Not suitable. 
Not suitable. 
Not suitable. 
Not suitable. 
Not suitable. 
Not suitable. 
Not suitable, 
Not suitable. 
Not suitable. 


Not suitable, 


Suitable with limitations. 
Suitable with limitations. 
Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

Suitable with limitations. 
Suitable with limitations. 
Suitable with limitations. 
Suitable with limitations. 
Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. , 
Suitable with limitations, 
Suitable. 

Suitable. 

Not suitable. 

Not suitable. 

Suitable. 

Not suitable. 

Not suitable. 

Not suitable. 


Not suitable. 
Suitable. 
Suitable. 
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particularly effective if mowed to ground level every 2 
years. Local nurseries can supply ornamental shrubs 
suitable for irrigated sites. 

Some farms and ranches have small areas that are suit- 
able for post lots. The trees most commonly planted for 
posts are black locust, catalpa, and osage-orange. Except 
for closer spacing of trees, planting and management are 
about the same as for windbreaks. After some trees have 
been cut, the sprouts that develop should be thinned and 
cultivated for later harvests. 


Wildlife and Fish’ 


Ellis County is dissected by the tributaries of Wolf 
Creek, the North Canadian (Beaver) River, and the South 
Canadian River. The numerous streams and the upland 
areas between the streams provide habitats for many kinds 
of wildlife. The most common wildlife species are pres- 
ent throughout the county, but the number varies with the 
native vegetation and the crops grown. 

The common birds are bobwhite quail, mourning dove, 
waterfowl, and many species that eat small insects and 
seeds. Less common are the ringnecked pheasant, scaled 
quail, wild turkey, golden eagle, and the lesser prairie 
chicken. Hawks and owls help to control rodents. The 
common mammals are cottontail rabbit, jack rabbit, coy- 
ote, raccoon, opossum, and skunk. Less common are fox, 
squirrel, deer, badger, beaver, kit fox, and mink, 

Tn the central and southern parts of the county are large 
areas of sandy soils, including those of the Nobscot-Brown- 
field association, the St. Paul-Manter-Dalhart association, 
the Likes-Otero association, and the Broken land- 
Berthoud-Enterprise association. These areas, and less 
extensive tracts of similar soils elsewhere in the county, 
are well suited to wildlife. The extensive grasslands in 
these associations support the densest population of lesser 
prairie chickens in Oklahoma. The numbers of prairie 
chickens are now increasing in other parts of the county 
where cropland is being converted to grassland. 

The soils of the associations just mentioned are less 
droughty than finer textured soils, and they are more de- 
pendable in providing food and cover for wildlife. They 
support a varicty of tall perennial grasses, such as switch- 
grass, sand lovegrass, and bluestem. Small clumps and 
sizable stands of skunkbush, sumac, wild plum, sand sage- 
brush, shin oak, post_ oak, and blackjack oak are scattered 
over the grassland. Several kinds of wild legumes, annual 
grasses, and broad-leaved plants provide seed and forage 
the year round. ; 

The many small fields of grain on the better sandy soils 
attract a large number of quail and some prairie chickens 
and doves. ence rows, rights-of-way, and similar strips 
that are left unmowed provide food and cover for wildlife. 
Disking the field borders or other areas helps to encourage 
the growth of grass and weeds, the seeds of which are 
valuable as food. 

Areas of Quinlan and Woodward soils and the steep 
areas of Rough broken land along the bottom lands of the 
South Canadian River both provide suitable habitats for 
deer and turkey. The principal trees are oak, cottonwood, 
elm, hackberry, and a variety of smaller species, such as 


By Hernert R. WELLS, woodland and biology specialist, Soil 
Conservation Service. 


redcedar and chittamwood. The Nobscot soils north of 
these areas support acorn-producing trees and provide ad- 
ditional food for deer and turkey. Moderate grazing, pro- 
tection from fire, and regulation of hunting are necessary 
if deer and turkey are to become important in the county. 

The native vegetation on the Mansker, Potter, Richfield, 
Woodward, Carey, and St. Paul soils in the northern part 
of the county is characterized by short grasses and by fewer 
woody plants than the sandy soils. These soils support a 
sparse cover, consisting mostly of grama, buffalograss, 
and little bluestem. Annual broad-leaved plants provide 
seed and forage for wildlife. About 60 percent of the acre- 
age is cultivated. Weeds and waste grain are important 
sources of food. Undisturbed fence rows and vegetated 
field borders provide suitable habitats for pheasants. The 
shallow drainageways support woody plants and tall 
grasses that provide food and cover for birds and small 
mammals, 

Fisheries and natural nesting places for waterfowl are 
scarce, Except for a few sloughs, there are no marshlands 
in the county. The largest body of water is an impound- 
ment of about 200 acres on Coon Creek. Some wildfowl 
live around the Fort Supply Reservoir, which is just north- 
east of Ellis County, and around farm ponds, which num- 
ber about 600. In fall, migrating birds rest and feed in 
areas of cropland. Food and cover can be made available 
for a longer period by encouraging the growth of marsh 
plants above and below dams and by planting browntop 
millet and Japanese millet around the edge of impound- 
ments when the water is low. 

Good fishing is provided by many farm ponds and by 
the Canadian River, Wolf Creek, and their major tribu- 
taries. The number of fish in the ponds increases 1f aquatic 
weeds are controlled and the water is kept clear. The 
ponds are stocked mainly with bass, bluegill, and channel 
catfish. Generally, the streams contain sunfish and catfish. 
During periods of high water there are influxes of other 
kinds of fish from the larger streams outside the county. 


Engineering Uses of the Soils * 


Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, pipelines, building foundations, facilities 
for water storage, erosion-control structures, drainage sys- 
tems, irrigation systems, and sewage-disposal systems. 
The properties most important to the engineer are permea- 
bility, shrink-swell potential, consolidation characteristics, 
texture, plasticity, drainage, grain size, and reaction. 
Topography and depth to unconsolidated materials are 
also important. 

The information in this report. can be used to— 

1. Make soil and land use studies that will aid in 
selecting and developing industrial, business, resi- 
dential, and recreational sites. 

2. Make preliminary estimates of soil properties that 
will help in the planning of agricultural drainage 
systems, farm ponds, irrigation systems, terraces, 
waterways, and diversion terraces. 


8 Ronert T. BaRTmoLic and Warrer E, Hart, agricultural engi- 
neers, Soil Conservation Service, assisted in the preparation of this 
subsection. 
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3. Make preliminary evaluations of soil and ground 
conditions that will aid in selecting highway, air- 
port, and pipeline locations and in planning de- 
tailed investigations at selected locations. 

4, Locate probable sources of gravel, sand, and other 
construction material. 

5. Correlate performance of engineering structures 
with soil mapping units to develop information 
that will be useful in designing and maintaining 
the structures. 

6. Determine the suitability of soil units for cross- 
country movement of vehicles and construction 
equipment. 

7. Supplement information obtained from other 
published maps, reports, and aerial photographs 
to make maps and reports that will be more use- 
ful toengineers. 

8. Develop other preliminary estimates for construc- 
tion purposes pertinent to the particular area, 


With the use of the soil map for identification, the engi- 
neering interpretations reported here can be useful for 
many purposes. It should be emphasized that they may 
not eliminate the need for sampling and testing at the site 
of specific engineering works involving heavy loads and 
where the excavations are deeper than the depth of layers 
here reported. Even in these situations, the soil map is 
useful for planning more detailed field investigations and 
for suggesting the hinds of problems that may be expected. 

Some terms used by soil scientists may not be familiar 
to engineers, and other terms may have special meanings 
in soil science. These terms are defined in the Glossary 
at the back of this report, 


Engineering classification, interpretations, and soil 
test data 


Engineers need to know the physical properties of the’ 


soil material and the in-place condition of the soils in 
order to make the best usa of the soil maps and the soil 
survey report. The information and interpretations of 
most significance to engineers are presented in tables 5, 6, 
and 7. Additional information can be found in the sec- 
tions “General Soil Map” and Descriptions of the Soils.” 

Following are brief explanations of how the informa- 
tion in the tables was obtained and the significance of 
some of the items in them. 

Tasue 5. Table 5 gives brief descriptions of most of 
the soils mapped in Ellis County and estimates of the soil 
proper: that affect engineering work. These estimates 
are based on a typical profile of each soil. The soil pro- 
file is divided into significant layers by depth, in inches, 
from the surface. More detailed descriptions of the soils 
may be found in the section “Genesis, Classification, and 
Morphology of the Soils.” 

Table 5 also gives estimated engineering classifications 
of the major horizons of the soils in Ellis County, accord- 
ing to the Unified system (8) and according to the system 
used by the American Association of State Highway Offi- 
cials (AASHO) (7). 

In the AASHO system, classification is based on the 
physical properties of the soil material and on the field per- 
formance of the soils in highways. All soils are classified 
in seven basic groups: The groups range from A-1 
(gravelly soils of high bearing capacity) through A-7 


(clay soils having low strength when wet). Within each 
group, the relative engineering value of the soil material 
is indicated by a group index number. Group indexes 
range from 0 for the best materials to 20 for the poorest. 
The group index number is shown in parentheses after the 
soil group symbol, for example A-4(8). (Group index 
numbers for laboratory-tested soils are given in table 7.) 

In the unified system, the soils are grouped on the basis 
of their texture and plasticity and their performance as 
material for engineering structures. Soil materials are 
identified as coarse grained, that is, gravels (G) and 
sands (S); fine grained, that is silts (M) and clays (C) ; 
or highly organic (O). Clean sands are identified by the 
symbols SW and SP; sands mixed with fines of silt and 
clay are identified by the symbols SM and SC; silts and 
clays that have a low liquid limit are identified by the 
symbols ML and CL; and silts and clays that have a high 


‘liquid limit are identified by the symbols MH and CH. 


In an engineering handbook for hydrology ® developed 
by hydrologists of the Soil Conservation Service, the For- 
est Service, and other agencies, the major soils of the 
United States have been placed in four hydrologic groups. 
These groups are based on intake of water at the end of 
long-duration storms, after prior wetting and opportunity 
for swelling, without consideration of slope or the protec- 
tive effects of vegetation. They indicate runoff potential 
and should not be confused with ratings for water yield, 
which indicate storage capacity. 

Group A consists of soils that have a high infiltration 
rate, even when thoroughly wetted; they are chiefly deep, 
well drained or excessively drained sands or gravels or 
both. These soils have a high rate of water transmission 
and a low runoff potential. 

Group B consists of soils that have a moderate infiltra- 
tion rate when thoroughly wetted and that are chiefly 
moderately deep to deep, moderately well drained to well 
drained, and moderately fine textured to moderately 
coarse textured. ‘These soils have a moderate rate of water 
transmission. 

Group C consists of soils that have a slow rate of infil- 
tration when thoroughly wetted; they are chiefly soils that 
have a layer that impedes downward movement of water 
and those soils that are moderately fine textured to fine tex- 
tured. "These soils have a slow rate of water transmission. 

Group D consists of soils that have a very slow rate of 
infiltration when thoroughly wetted; they are chiefly clay 
soils with a high swelling potential, soils that have a per- 
manent high water table, soils that have a claypan or clay 
layer at or near the surface, and shallow soils over nearly 
impervious materials. These soils have a very slow rate of 
water transmission. (There are no class D soils in Ellis 
County.) : 

Table 5 shows the hydrologic group for each of the soils 
in Ellis County, according to the above classification. 

Permeability is based on the rate of movement of water 
through the soil material in its undisturbed state. This is 
often referred to as the intake rate. It depends largely on 
the soil texture and structure. 

Available water capacity refers to the amount of water 
that is held by a soil and that is available to plants. 


° ENGINEERING HANDBOOK, HYDROLOGY, SUPPLEMENT A, SEC. 4. Soil 
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Soil 
symbol 


Ba 


BeC 
BeD 


CaB 


Cp 


DaB 
Dac 
Ee 


EnB 
Enc 
EnD 
En€ 


Er 


Gb 


Lf 
Ln 
La 


McB 
‘McC 
McD 
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Soil name 


Bayard fine sandy loam. 


Berthoud fine sandy loam, 3 to 5 percent 
slopes. 

Berthoud fine sandy loam, 5 to 12 percent 
slopes. 


Blown-out land. 


Breaks-alluvial land complex. 


Broken land. 


Brownfield fine sand, 1 to 3 percent slopes. 


Carey silt loam, 1 to 3 percent slopes. 


Carwile-Pratt complex. 


Dalhart fine sandy loam, 1 to 3 percent 
slopes. 

Dalhart fine sandy loam, 3 to 5 percent 
slopes. 


Elsmere loamy fine sand. 


Enterprise very fine sandy loam, 1 to 3 per- 
cent slopes. 

Enterprise very fine sandy loam, 3 to 6 per- 
cent slopes. 

TIenterprise very fine sandy loam, 5 to 8 per- 
cent slopes. : 

Enterprise very fine sandy loam, 8 to 20 per- 
cent slopes. 


Eroded sandy land. 


Gravelly broken land. 


Likes loamy fine sand. 
Lincoln soils. 
Loamy alluvial land. 


Mansie clay loam, 1 to 3 percent slopes. 


Mansic clay loam, 3 to 5 percent slopes. 
Mansic clay loam, 5 to 8 percent slopes. 


Taner 5.— Brief descriptions of soils 


Hydro- 
; logic Depth from 
Description of soil and site soil surface 
group 
7 . Inches 
Deep, loamy, well-drained soils on bottom lands; rarcly | B 0 to 12 
ooded. 12 to 42 
Deep, loamy, well-drained, rolling to hilly, upland soils. | B Oto 8 
8 to 26 
Bare, severely eroded areas consisting of soils of loamy 
to sandy texture; surrounded by loose sand dunes. 
All properties variable. 
Deep, well-drained, mixed loamy soils on strongly slop- 
ing to steep valley sides and small valley floors. All 
properties variable. 
Well-drained, mixed sandy land on very steep slopes. 
All properties variable. 
Deep, sandy, well-drained, upland soils; loamy sub- | A 0 to 19 
soil; subject to wind erosion. 19 to 46 
46 to 60 
Deep, loamy, well-drained, upland soils; underlain by | B Qto il 
soft sandstone at a depth of 4 to 5 feet. 11 to 33 
33-to 40 
Deep, loamy, imperfectly drained soils in upland de- | B 0 to 10 
pressions; compact subsoil; occasional ponding. 10 to 46 
Properties of Carwile soil described here. For 46 to 60 
properties of Pratt soil, see description of the Pratt 
soils. 
Deep, loamy, well-drained, upland soils. B 0 to 11 
11 to 36 
36 to 48 
Deep, sandy, imperfectly drained soils; water table | A 0 to 12 
at a depth of 3 feet. 12 to 36 
Deep, loamy, well-drained, gently sloping to strongly | B 0 to 16 
sloping, upland soils. 16 to 60 
Deep, sandy and loamy, severely gullied, upland soils. 
All properties variable. 
Deep, gravelly, excessively drained, sandy, upland 
soils; moderately steep to steep slopes. All proper- 
ties variable. 
Deep, sandy, excessively drained, upland soils; undu- | A 0 to 13 
lating and hummocky topography. 13 to 60 
Deep, sandy, excessively drained soils on bottom lands; | A Oto7 
subject to frequent flooding. 7 to 60 
Deep, loamy, well-drained soils on bottom lands; sub- 
ject to frequent flooding. Alt properties variable. 
Deep, loamy, well-drained, gently sloping to strongly |B 0 to 13 
sloping, upland soils. 13 to 88 


and their estimated properties 
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Classification Percentage passing sieve— 

Available 

1 Permeability water 

USDA texture Unified AASHO No. 4 No. 10 No. 200 capacity 

(4.76 mm.)) (2.0 mm.) | (0.074 mm.) 

Inches per hour Inches per 

- inch of soil 

Fine sandy loam_---.-- 8M, SC____-- A-2 or A-4___/.-----22-- 100 30 to 40 2.5to 5.0 . 1 
Fine sandy loam_____-- ML occu oee ASQe eve esl alen neo Sse 100 25 to 35 2.5 to 5.0 12 
Fine sandy loam_..-.-- MiLicehceses Aaa os ee es Ae 100 50 to 60 2.5 to 5.0 12 
Fine sandy loam_..-._- SM__._------ AA Bene, urke Ua stan Sees 100 40 to 50 2.5 to 5.0 . 12 
Fine sand_--__--.------ SM. sotes2ee2 AWOs* ieee suslsetacce es 100 10 to 20 5.0 to 10.0 07 
Sandy clay loam_-..___ S@zxcoceces A-2 or A~4__-|..------2- 100 | . 30 to 40 10to 2.5 15 
Fine sandy loam... __-- [= { Oana nern ay A-2__.0---2--|-------- ee 100 25° to 35 5.0 to 10.0 07 
Silt loam___..--------- 100 65 to 75 0.2 to 0.8 14 
Clay loam__-.-.------- 100 65 to 75 0.2 to 0.8 14 
Clay loam_____----.--- 100 40 to 50 0.2 to 0.8 12 
Sandy clay loam 100 55 to 65 0.2 to 0.8 16 
Sandy clay loam 100 45 to 55 0.2 to 0.8 165 
Fine sandy loam 100 25 to 35 2.5 to 5.0 10 
Fine sandy loam____... SM___-.----- fo eee Riel eee ee eee ee 100 20 to 30 2.5 to 5.0 12 
Sandy clay loam_---._- BOs eck ete eta AMGodn sg Oust copie a aoe, 100 35 to 45 0.2 to 0.8 15 
Fine sandy loam_-_____ SM, 8C__-_-_- A=2-or Ac4.2|5- 2206 l55 100 30 to 40 2.50 5.0 12 
- Loamy fine sand___.__- SMesieocetu. A-2._2---.--- 100 100 15 to 25 5.0 to 10.0 10 
Loamy fine sand__-___- SMe--ieceweu A-2__.------- 100 | 95 to 100 10 to 20 5.0 to 10.0 10 
Very fine sandy loam_..| ML, CL__..-- ASA cheecee|ocieeadess 100 80 to 90 0.8 to 2.5 14 
Very fine sandy loam__-| ML, CL. _L__. ASA ie. nce tease sae, 100 75 to 85 0.8 to 2.5 14 
Loamy fine sand___-_-- SMe sete Jesse AND: oh <2 Su ieee ds ke E 100 20 to 30 2.5 to 5.0 . 10 
Band. 2 noe eee ose SP, SM__---- A-2 or A-3_._/o2 2-2 e 100 5 to 15 10.0+ . 05 
Loamy fine sand A-2__ 0-2 100 | 90 to 100 10 to 20 5.0 to 10.0 . 10 
Fine sand___-_--.---.- A-1 or A-2.._] 90 to 100 | 75 to 85 § to 15 10.0-+ . 07 
Clay loam...-_----.--- ML, CL__--.- AR6.20 Son tke | eeoee e! 100 80 to 90 0.8to 2.5 15 
Clay loam.._..-- eeeces (CL sxes cece AKG oe Sale 100 65 to 75 0.8 to 2.5 15 


Shrink- 
swell po- 
tential 


Low. 
Low. 


Low. 
Low. 


Low. 
Low. 
Low. 


Medium. 
Medium. 
Medium. 


Medium. 
Medium, 


Low. 


Low. 
Medium, 
Low. 


Low. 
Low. 


Low. 
Low. 


Low. 
Low. 


Low. 
Low. 


Medium. 
Medium. 
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Soil 
symbol 
McD2 


MaB 
Mac 


MpC 
MpE 


MrB 
Mrc 


MfB 
Mfc 


NoE 


Nbc 


Nc3 


Pa 


Pd 


Pm3 


PbB 
PbC 


PfB 
PfC 


Pt 
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Tanin 5.—Brief description of soils and 


Soil name 


Description of soil and site 


Mansic clay loam, 3 to 8 percent slopes, 
eroded. 


Mansker loam, 1 to 3 percent slopes. 
Mansker loam, 3 to 5 percent slopes. 


Mansker-Potter complex, 8 to 5 percent 
slopes. 

Mansker-Potter complex, 5 to 20 percent 
slopes. 


Manter-Otero fine sandy loams, 1 to 3 per- 
cent slopes. 

Manter-Otero fine sandy loams, 3 to 5 per- 
cent slopes. 

Miles fine sandy loam, 1 to 3 percent slopes. 

Miles fine sandy loam, 3 to 5 percent slopes. 


Nobscot fine sand, rolling. 


Nobscot-Brownfield fine sands, hummocky. 


Nobscot-Brownfield complex, severely eroded. 


Otero soils, undulating. 
Otero soils, hummocky. 


Otero-Mansker complex. 


Potter soils. 


Potter-Berthoud complex. 


Potter-Mansker complex, severely eroded. 


Pratt fine sandy loam, undulating. 


Pratt fine sandy loam, hummocky, 


Pratt loamy fine sand, undulating. 
Pratt loamy fine sand, hummocky, 


Pratt-Tivoli loamy fine sands. 


Moderately shallow, loamy, well-drained, upland soils; 
moderately to strongly developed layer of caliche at 
a depth of 10 to 20 inches. 


For properties of Mansker soil, sce description of 
Mansker loam; for properties of Potter soil, see 
description of the mapping unit, Potter soils. 


Deep, loamy, well-drained, upland soils. Properties of 
Manter soil described here. For properties of Otero 
soil, see description of the Otero Soils. 


Deep, loamy, well-drained, upland soils. 


Deep, sandy, upland soils; loamy subsoil; subject to 
wind erosion. 


For properties of Nobscot soil, see description of Nob- 
scot fine sand, rolling; for description of Brownfield 
soil, sce description of Brownfield fine sand. 


Deep, sandy and loamy, upland soils; many gullies. 
For properties of Nobscot soil, see description of Nob- 
scot fine sand, rolling; for properties of Brownfield 
soil, see description of Brownfield fine sand. 


Deep, sandy and loamy, upland soils; subject to wind 
erosion. 


For properties of Otero soil, see description of the 
Otero soils; for description of Mansker soil, see de- 
scription of the Mansker loams. 


Very shallow, loamy, upland soils, over a moderately 
to strongly consolidated layer of lime. 


For properties of Potter soil, see description of the 
mapping unit, Potter soils; for properties of Berthoud 
soil, see description of Berthoud fine sandy loam. 


For properties of Potter soils see description of the 
mapping unit, Potter soils; for properties of Mansker 
soil, see description of the Mansker loams. 


Deep, loamy, well-drained, upland soils. 


Deep, sandy, upland soils; subject to wind erosion. 


For description of Pratt soil, see description of Pratt 
loamy fine sand; for description of Tivoli soil, see 
description of Tivoli fine sand. 


Hydro- 
logic | Depth from 
soil surface 
group 
Inches 
B 0 to 11 
11 to 16 
16 to 40 
A 0 to 12 
12 to 42 
42 to 60 
B 0 to 8 
8 to 22 
22 to 52 
A 0 to 28 
28 to 46 
46 to 60 
A 0 to 17 
17 to 25 
25 to 50 
ce) 0 to 7 
T+ 
A 0 to 8 
8 to 23 
23 to 44 
A 0 to 60 


their estimated properties—Continued 
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Classification Percentage passing sieve— 
Available | Shrink- 
Permeability water swell po- 
USDA texture Unified AASHO No. 4 No. 10 No. 200 capacity tential 
(4.76 mm.)| (2.0 mm.) | (0.074 mm.) 
Inches per hour Inches per 
inch of soil 
Pidiste Sepa 100 75 to 85 0.8to 2.5 15 | Medium. 
90 to 100 | 85 to 95 70 to 80 O8to 2.5 15 | Medium. 
100 | 90 to 100 SOA OW povceeeccavengs | Jecamewss 

Fine sandy loam____-.- SMe weeeescce A-2 or A—4___]------_--- 100 20 to 40 2.5 ta 5.0 12 | Low. 
Fine sandy loam___..-- SM... ...---- A-2 or A~4_--]----2----- 100 20 to 40 2.5to 5.0 12 | Low. 
Loamy fine sand_.--__- SM___~____-- An 2 eo osteo ee teaeoes 100 20 to 30 5.0 to 10.0 12 | Low. 
Fine sandy loam______. SM____..---- AP 2a eatunnglnnivedmast 100 25 to 35 2.5 to 5.0 14 | Low. 

Sandy clay loam_-._____ SCrsti econ ss AsQezsn2seo clase sense 100 40 to 50 0.8to 2.5 14 | Medium. 
Fine sandy loam_--___-. SMe cones so! AAD. oie ee aes eke 100 10 to 20 5.0 to 10.0 14 | Low. 
Fine sand___--.-.------ 100 10 to 20 5.0 to 10.0 07 | Low. 
Fine sandy loam 100 10 to 20 2.5 to 5.0 . 07 | Low. 
Fine sand and loamy 100 20 to 30 5.0 to 10.0 . 07 | Low. 

fine sand. 

Fine sandy loam.._.---. BMu cee es. 7 a) ee 100 | 90 to 100 25 to 35 2.5 to 5.0 12] Low. 
Fine sandy loam_-_----- SM___------- A-2_.-.----~. 95 to 100 | 90 to 100 15 to 25 5.0 to 10.0 10 | Low. 
Loamy fine sand_..---- SMe. <2-Jp eee AMD. neo 95 to 100 | 90 to 100 25 to 35 2.5 to 5.0 12 | Low. 

hoamest eee sass chase SC or CL.-.-| A-4 or A-6__-|_--------- 100 45 to 55 0.8 to 2.5 -15 | Medium, 

Consolidated caliche 
caprock. 

Fine sandy loam___.-.- SM_____----- AHO we po ced Ula ce bese 100 25 to 35 2.5 to 5.0 12 | Low. 
Fine sandy Joam____--- 100 25 to 35 2.5 to 5.0 12 | Low. 
Fine sandy loam_..---- 100 20 to 30 5.0 to 10.0 12 | Low. 
Loamy fine sand___--_- 100 20 to 30 5.0 to 10.0 - 10} Low. 
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Tasiz 5.—Brief descriptions of soils and 
Hydro- 
logic | Depth from 
Soil Soil name Description of soil and site soil surface 
symbol group 
A Inches 
QwE Quinlan-Woodward loams, § to 20 percent | Quinlan soil: Shallow, loamy soils over red beds. | C 0 to 
slopes. Properties of Quinlan soil described here. For prop- 
erties of Woodward soil, see description of Wood- 
ward loan, 
RcB Richfield clay loam, 1 to 3 percent slopes. Deep, loamy, well-drained, upland soils. Cc 0to 8 
ReC Richfield clay loam, 3 to 5 percent slopes. 8 to 48 
48 to 60 
Rb Rough broken land. Very shallow to deep, loamy, upland soils; slopes of | B 0 to 10 
more than 50 percent. 
SaA St. Paul silt loam, 0 to 1 percent slopes. Deep, loamy, well-drained, upland soils over red beds. | C Oto 15 
SaB St. Paul silt loam, 1 to 3 percent slopes. 15 to 56 
Sp Spur loam. Deep, loamy, well-drained soils on bottom lands; | C 0 to 8 
rarely flooded. 8 to 18 
18 to 60 
Sw Sweetwater soils. Deep, coarse and loamy, .poorly drained soils on | B 0 to 12 
bottom lands; water table at a depth of less than 3 12 to 48 
feet; frequently flooded. 
Th Tipton silt loam, high. Deep, loamy, well-drained, upland soils. B 0 to 24 
24 to 60 
Ty Tivoli fine sand. Deep, coarse, excessively drained, upland soils; duned | A 0 to 60 
topography. 
Vx Vernon complex. Shallow and moderately deep, loamy and clayey, | C 0 to 19 
upland soils; shaly red beds at a depth of 1 to 3 feet. 19 to 80+ 
Wf Wann fine sandy loam. Deep, loamy, imperfectly drained soils on bottom lands; | B 0 to 47 
water table at a depth of 4 feet. 47 to 56 
WoB Woodward loam, 1 to 3 percent slopes. Moderately deep, loamy, upland soils; over red beds. B Oto 14 
WoC Woodward loam, 3 to 5 percent slopes. 14 to 27 
27 to 30 
WwD2 Woodward-Quinlan loams, 3 to 8 percent | For_ properties of Woodward soil, see description of 
slopes, eroded. Woodward loam; for properties of Quinlan soil, sec 
WwE Woodward-Quinlan loams, 5 to 12 percent description of Quinlan-Woodward loams, 8 to 20 
slopes. percent. 
Ya Yahola fine sandy loam. Deep, loamy, well-drained soils on bottom lands; rarely | B 0 to 28 
flooded. 28 to 44 
44 to 60 
Za Zavala fine sandy loam. Deep, loamy soils on bottom lands; rarely flooded. A Oto 11 
11 to 39 
39 to 60 


1 Impermeable. 


Shrink-swell potential is an. indication of the volume 
change to be expected with a change in moisture content. 
Soils that have a high clay content have a high shrink- 
swell potential; sandy soils have a low shrink-swell 
potential. 

Tazir 6. Table 6 rates most of the soils in the county 
as sources of materials for engineering uses and lists spe- 
cific characteristics that affect the suitability of a soil as 
a site for engineering structures and those that affect the 


need for, or applicability of, engineering structures and 
practices. The interpretations in this table are based on. 
the estimates given in table 5, on actual test data given in 
table 7, on field experience, and on the observed perform- 
ance of the soils. 

Taste 7. Table 7 isa summary of test data for samples 
taken from modal profiles of nine soils mapped in Ellis 
County. The modal profile is the one that is most nearly 
typical of the series. The tests were made by the Mate- 
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their estimated properties—Continued 


Classification Percentage passing sieve— 


Available | Shrink- 


Permeability water swell po- 
USDA texture Unified AASHO No. 4 No. 10 No. 200 tential 


Team: -etooeb dees kee ML or CL.---| A-4 or A-6_-- 100 
Clay loam_____-------- Claseseseehau AS6.2 e262 tt | Sota 
Clay loam__.-.-------- CL, CH_-..-. AZG6.. no tesse]ede sce 
Clay loam___---------- CL, CH___--- ApOes2 223266 |becea 
oats i- 32st secs Miocene A-4_.0..-----]-------- 
Silt loam___-.--------- ML, CL._.--- AA eu te] oe 
Silty clay loam________- Cli Soars = yet ASGii0ee os! blames 
Hid: «see es Mis 22.2255 APA esos fds] Beate oot 
Clay loam____-_.-_--~-- ML, CL___--- APTeseet oo cesleece se 
Clay loam.__..-..----- ML, CL.____- ASG. Shae o|Ssen Se s8 


‘Silt loam. 
Silt loam. een on nee 


Fine sand 


Clay loam_..---------- ML, Cl___--- A-6___.-----_]-------- 
Stratified clayey shale_-| CL.--.------ A“Gio soot. col Seen cee 
Fine sandy loam_------ SMesceipise2 AMES cee bel eeeee ee 
Loamy fine sand__.---- 8M, SP_----- AO eec sade vel teecce a 
Loam__.-------------- Mibsee. 22sce5 AM# toe te sees ae 2 
Todos sa ceo kee L ML, CL___-.- A-4___-.-----]-------- 
Weakly consolidated ML, CL.._--. Aad ioe fo oledeee oe 
red beds. 
Fine sandy loam___-.-- SMe cscecaice An4 soot ses eee coon a 
Fine sandy loam-_--_---- i) BOA rcp io ee ee 
Fine sandy loam_-__---- BM. oa eccek ee Are esac Sat lane eens 
Fine sandy loam_-_-_-__-- 8M, SC___.--| A-2 or A-4___|----_--- 
Fine sandy loam____._. 8M, SC_____- AM2s on semioaee tube ee 
Loamy fine sand.__-_-- SMice owes AND ceo etait oe AO, 


capacity 


(4.76 mm.)| (2.0 mm.) | (0.074 mm.) 
Inches per hour Inches per 
inch of soil 
100 50 to 70 0.8to 2.5 .14 | Medium. 
oe 100 65 to 75 0.8to 2.5 .16 | Medium. 
a 100 70 to 80 0O.2to 08 .16 | High. 
Efe 100 70 to 80 0.2t0 08 16 | High. 
on 100 70 to 80 0.8to 2.5 .12 | Low. 


Be 100 75 to 85 0.2to 25 14 | Medium. 
=f 100 75 to 85 0.2to 0.8 14! Medium. 
a 100 70 to 80 0.8to 2.5 15 | Medium. 
aa 100 85 to 95 0.8to 2.5 .15 | Medium, 
ee 100 85 to 95 0.8to 25 .15 | Medium. 
100 85 to 95 0.2t+0 08 18 | Low. 
90 to 100 5 to 15 10. O-F .07 | Low. 
100 40 to 50 O8to 25 . 14 | Medium. 
100 40 to 50 0.8to 25 14 | Medium, 
100 5 to 15 10. 0+ .07 | Low. 
oe 100 85 to 95 0.2to 0.8 .16 | Medium, 
~ 100 75 to 85 ¢: Mn bonne rears oe Medium. 
ee 100 40 to 50 0.8to 25 .12 | Low. 
iad 100 10 to 20 2.5to 5.0 .12 | Low. 
noe 100 60 to 70 0.8to 2.5 .15 | Medium. 
ae 100 55 to 65 0.8to 2.5 .15 | Medium. 
a 100 75 to 85 0.2to 0.8 12) Medium. 


oe 100 35 to 45 2.5to 5.0 .12 | Low. 
re 100 90 to 100 2.5to 5.0 12 | Low. 
ae 100 25 to 35 2.5to 50 .12 | Low. 
oe 100 30 to 40 2.5to 5.0 . 06 | Low. 
a 100 25 to 35 2.5to 5.0 . 06 | Low. 
“uc 100 10 to 20 5. 0 to 10. 0 . 06 | Low. 


rials and Research Department, Oklahoma Department 
of Highways, in accordance with standard procedures of 
the American Association of State Highway Officials. 

The thickness of each horizon sampled is shown in the 
column headed “Depth.” Not all layers of each profile 
were sampled. Samples of Enterprise very fine sandy 
loam, for example, were taken at 0 to 9 inches and at 16 
to 60 inches. 

Liquid-limit and plastic-limit tests measure the effect of 


water on. the consistence of soil material. As the moisture 
content of a clayey soil is increased from a dry state, the 
material changes from a semisolid to a plastic state. As 
the moisture content is further increased, the material 
changes from a plastic to a liquid state. The plastic limit 
is the moisture content, on a dry basis, at which the soil 
material passes from a semisolid to a plastic state. The 
liquid limit is the moisture content at which the material 
passes from a plastic to a liquid state. The plasticity in- 
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Soil series and map symbols 


Ta3ie 6.—/nierpretations 


{No interpretations are given 


Suitability as souree of— 


Bayard (Ba).---------------- 
Berthoud (BeC, BeD)--~-.---- 


Brownfield (BfB)_...------.-- 


Carey (CaB)__.-_...--------- 


Carwile (Cp) 


Dalhart (DaB, DaC)__-..------ 


Elsmere (Ee}_------..---.---- 


Enterprise (EnB, EnC, EnD, 
EnE). 


Likes: (bf) cece shee ctece eet et 
Lincoln (Ln)__..-.------.~-.--- 


Mansic (McB, McC, McD, 
McD2), 


Mansker (MaB, MaC, MpC, 
MpE). 


Manter (MrB, MrC)---------- 


Miles (MfB, MfC)_.---------- 


Topsoil Sand and gravel 

Maite softens Not suitable for concrete sand 
and gravel; good for sand for 
road subbase. 

Hairs. sscehusens Not suitable for concrete sand 
and gravel; good for sand for 
road subbase. 

Poorecec2accsctel Poor for concrete sand and 
gravel; good for sand for road 
subbase. 

Good_--.-.------ Not suitable___--_--..----~--- 

Faire soo. sucess 2 Not suitable__-_-.------------ 

Fair__......------] Not suitable for concrete sand 
gravel; good for sand for road 
subbase. 

POOre faces ence tee Fair for sand; very little mate- 
rial more than a quarter of 
an inch in diameter; good 
for road subbase. 

Good_...--------- Not suitable__.----.----------- 

PoOoross ee aekeseics Fair for sand; no material more 


than a quarter of an inch in 
diameter; good for road 
subbase. 


Good for conerete sand; limited 


Poor to good, but 
amount of material more 


limited in 


quantity. than a quarter of an inch in 
diameter; good for road 
subbasce. 
Good.-_-_----.-.---| Not suitable.--2....2-2-------- 
Pairs es acetcecccs Not suitable__..----...-.-_-.-. 
POs wo ocwte cowude. Fair; limited and localized 


source of sand below 3 feet; 
good for road subbase. 


Not suitable___-_-----_.-___-- 


Road fill 


Fair; slopes easily 
eroded, 


Poor; slopes subject 
to severe erosion. 


Goddssssesed ec seuce 


Good; slopes sub- 
ject to severe 
erosion. 


Goods 2-sa. ses ece ee 


Good, but limited 
in depth; caliche 
layer at a depth 
of 10 to 20 inches. 


Soil features affecting— 


Highway location 
Subject to occasional 
flooding. 


Moderately sloping to 
steep topography. 


Subject to severe ero- 


sion. 


Soil features favorable _ 


Poorly drained; in de- 
pressions. 


Soil features favorable__ 


Water table at a depth 
of more than 8 feet. 


Gently sloping to 
steep topography. 


Hummocky topog- 
raphy. 


Subject to frequent 
flooding. 


Soil features favorable__ 


Gently sloping to 
hilly topography; 
caliche layer par- 
tially consolidated. 


Subject to erosion_+-_-- 


Soil features favorable_ 
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of engineering properties 


for miscelNaneous land types] 


Soil features affecting—Continued 


Reservoir area 


Soil features favor- 
able for dug 
ponds. 


Moderate seepage-_-- 


Moderate seepage..-- 


Soil features favor- 
able for dug 
ponds. 


Soil features favor- 
able, 


Rapid seepage.__---- 


Soil features favor- 
able for dug ponds. 


Slow seepage__.._.-- 


Rapid seepage_.._-_- 


Soil features favor- 
able for dug ponds 
because of high 
water table. 


Slow seepage_.------ 


Slow scepage -_--~--- 


Rapid seepage_.----- 


Moderate seepage_-_-- 


Farm ponds 


Embankment 


Irrigation 


Fairly stable; subject to piping; 
no sites suitable for im- 
poundments, because of 
nearly level topography. 

Moderate to high strength and 
stability; few suitable sites. 


Slopes subject to severe erosion; 
no sites suitable for im- 
poundments, because of un- 
dulating topography. 


Moderate to high strength and 
stability; no sites suitable for 
impoundments, because of 
gentle slopes. 

Moderate to high strength and 
stability; no sites suitable for 
impoundments, because of 
undulating topography. 


Rapid seepage; subject to pip- 
ing; no sites suitable for 
impoundments, because of 
gentle and moderate slopes. 

Fairly stable; subject to severe 
erosion and piping; no sites 
suitable for impoundments, 
because of nearly level topog- 
raphy. 


High strength and stability; 
the sites suitable for im- 
poundments are limited to 
steep slopes. 

Fairly stable; rapid seepage; 
slopes subject to severe ero- 
sion; no sites suitable for 
impoundments, because of 
hummocky topography. 

Rapid seepage; poor stability; 
slopes subject to severe ero- 
sion; no sites suitable for 
impoundments, because of 
nearly level topography. 

Fairly stable; the sites suitable 
for impoundments are limited 
to steep slopes. 


Fairly stable; limited depth to 
caliche layer; the sites suit- 
able for impoundments are 
limited to steep slopes. 


Fairly stable; slopes subject to 
erosion; no sites suitable for 
impoundments, because of 
moderate slopes. 

High strength; fairly stable; no 
sites suitable for impound- 
ments, because of moderate 
slopes. 


Soil features favorable; 
subject to occasional 
flooding. 


Irrigation limited to 
moderate slopes. 


Sandy; subject to wind 
erosion; rapid intake 
rate; low water-hold- 
ing capacity in surface 
layer. (Sprinkler irri- 
gation is best method.) 

Soul features favorable... 


Variable slopes; poor 
drainage; soil features 
not favorable for flood- 
type irrigation. 


Rapid intake rate; vari- 
able slopes. (Sprin- 
kler irrigation is best 
method.) 

Rapid intake rate; low 
water-holding capac- 
ity; high water table; 
saline areas. (Sprinkler 
irrigation is best 
method.) 

Variable slopes; other- 
wise favorable. 


Rapid intake rate; low 
water-holding capac- 
ity; hummocky topog- 
raphy; generally not 
cultivated. 

Nonarable; frequent 
flooding. 


Variable slopes; other- 
wise favorable. 


Shallow; restrictive ca- 
liche layer; otherwise 
favorable. 


Rapid intake rate; vari- 
able slopes. 
(Sprinkler irrigation is 
best method.) 

Variable slopes; other- 
wise features are fa- 
vorable. (Sprinkler 
irrigation is best 


method.) 


Terraces and 
diversions 


Nearly level topog- 
raphy; soil features 
favorable, 


Terraces are limited to 
moderate slopes, 


Unstable; sandy sur- 
face. 


Soil features favorable__ 


Generally not needed; 
undulating topog- 
raphy. 


Subject to wind ero- 
sion; 'soil'features 
favorable. 


Subject to severe wind 
erosion; soil features 
not favorable. 


Steep slopes not suit- 
able for field ter- 
races; soil features 
favorable. 

Hummocky topog- 
raphy; subject to 
wind erosion. 


Nonarable; nearly level 
topography; subject 
to frequent flooding. 


Soil features favorable . 


Shallow; variable 
slopes (1 to 5 per- 
cent slopes are suit- 
able for terraces 
and diversioris). 

Subject to wind ero- 
sion; soil features 
generally favorable. 


Subject to wind ero- 
sion; soil features 
generally favorable. 


>_> 


Waterways 


Nearly level topog- 
raphy; stable; fertile. 


Moderately sloping to 
steep; soil features 
favorable in natural 
drainageways. 

Subject to wind and 
water erosion; gen- 
erally not needed. 


Deep; fertile. 


Undulating topography; 
generally no drainage 
outlets. 


Subject to wind ero- 
sion; soil features 
favorable, 


Subject to severe wind 
erosion; low water- 
holding capacity; 
generally not needed, 


Deep; fertile; soil 
features favorable. 


Subject to wind ero- 
sion; hummocky 
topography; soil 
features not favorable. 


Subject to frequent 
flooding; nearly level 
topography; soil 
features not favorable. 


Deep; fertile; soil 
features favorable. 


Shallow; soil features 
favorable. 


Subject to wind ero- 
sion; soil features 
favorable. 


Subject to wind ero- 
sion; soil features 
favorable, 
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Taste 6.—/nterpreiations of 


Soil series and map symbols 


Topsoil 


Nobscot (NbC, Nc3, NoE).---- : 


Otero (Om, OtB, OtC)_-_-___-- 


Potter (Pa, Pd, Pm3)_--_----- 


Pratt (PbB, PbC, PfB, PfC, 
Pt). 


Quinlan (QwE).-------------- 


Richfield (RcB, ReC)__.--.---- 


St. Paul (SaA, SaB)...-------- 


Spur (Sp)_------------L------ 


Sweetwater (Sw)...-.-.-------- 


Tipton (Th) 2222 Se Sree sos 


HAVO CP ects oe wore eae 


Vernon (Vx)_0.--------------- 


Wann (Wf)__----------------- 


Poor; very shal- 
low. 


Fair to good.__--- 


Fair to good ___.-- 


Suitability as source of-— 


Sand and gravel 


Road fill 


Soil features affecting— 


Highway location 


Poor for concrete sand; good 
for road subbase. 


Not suitable for concrete sand 
and gravel; good for sand for 
road subbase. 


Poor for sand; caliche gravel 
suitable for road surfacing 
and for road subbase. 


Poor for concrete sand and 
gravel; good for road sub- 
base. 


Not suitable.__._.__--.--.---- 


Not suitable._--...-.---.------ 


Not suitable..-.-------------- 


Not suitable..-.-.-----.-.-.-- 


Fair for concrete sand; little 
material more than a quarter 
of an inch in diameter; good 
for road subbase. 


Not suitable_.--.--..----------- 


Fair for concrete sand; little 
matcrial more than a quarter 
of an inch in diameter; good 
for road subbase. 


Not suitable._-_---.----------- 


Not suitable.....---.---..----- 


Good if slopes are 
stabilized. 


Good; caliche layer 
at a depth of less 
than 10 inches. 


Good; sandstone 
material at a 
depth of more 
than 3 feet. 


Goddi widows s tense 2 


Good; slopes 
unstable. 


Depth to shaly red 
bed is limited. 


Good; slopes subject 
to severe crosion. 


Sandy; rolling and 
hummocky topog- 
raphy. 


Sandy; undulating 
and hummocky 


topography. 


Variable topography; 
caliche layer par- 
tially consolidated. 


Variable slopes; sandy. 


Sandstone at a depth 
of more than 3 feet. 


Soil features favorable_ 


Soil features favorable. 


Subject to flooding. ~~... 


Subject to frequent 
flooding; high water 
table. 


Soil features favorable... 


Duned topography; 
highly erosive. 


Rough topography... 


Subject to flooding; 
high water table. 
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Soil features affecting—Continued 


5d 


Farm ponds 


Reservoir areca 


Embankment 


Trrigation 


Terraces and 
diversions 


Waterways 


Rapid seepage.._---- 


Rapid seepage____.-- 


Slow seepage._._---- 


Rapid seepage_---_--.- 


Depth to sandstone 
is limited. 


Slow seepage------.- 


Slow seepage__.----- 


Slow seepage; soil 
features favorable 
for dug ponds. 


Soil features favor- 
able for dug ponds 
because of high 
water table. 


Slow seepage-------- 


Rapid seepage_------ 


Slow seepage; depth 
to shaly red beds 
is limited. 


Soil features 
favorable for dug 
ponds because of 
high water table, 


High erodibility; seepage; no 
sites suitable for impound- 
ments, because of hiammocky 
and rolling topography. 


Fair strength and stability; no 
sites suitable for impound- 
ments, because of undulating 
and hummocky topography. 


Fairly stable; limited depth to 
ealiche layer; the sites suit- 
able for impoundments are 
limited to steep slopes. 


Rapid seepage and erodibility ; 
no sites suitable for impound- 
ments, because of undulating 
and hummocky topography. 


Moderate strength and stabil- 
ity; the sites suitable for 
impoundments are limited to 
rolling and hilly topography. 


High strength and stability; no 
sites suitable for impound- 
ments, because of moderate 
slopes. 


High strength and stability; no 
sites suitable for impound- 
ments, because of gentle 
slopes. 


Fair strength and stability; no 
sites suitable for impound- 
ments, because of nearly 
level topography. 


Rapid seepage; subject to ero- 
sion; no sites suitable for 
impoundments, because of 
nearly level topography. 


Moderate to high strength 
and stability; no sites 
suitable for impoundments, 
because of nearly level 
topography. 


Rapid seepage; slopes subject 
to severe erosion; no sites 
suitable for impoundments, 


because of duned topography. 


Moderate to high strength 
and stability. 


Moderate seepage; high 
erodibility; no sites suitable 
for impoundments, because 
of nearly level topography. 


Rapid intake rate; vari- 


able slopes; low water- 


holding capacity; gen- 
erally not needed. 


Rapid intake rate; vari- 
able slopes; generally 
not needed. 


Very shallow; restrictive 
caliche layer; gen- 
erally not needed. 


Low water-holding 
capacity; rapid intake 
rate; variable slopes. 
(Sprinkler irrigation 
is best method.) 


Very shallow; variable 
slopes; soil features 
generally not favor- 
able. 


Variable slopes; other- 
wise favorable. 


Variable slopes; other- 
wise favorable. 


Subject to occasional 
flooding; otherwise 
favorable. 


Subject to frequent 
flooding; high water 
table; salinity. 


Soil features favorable; 
generally not 
cultivated. 


Nonarable; low water- 
holding capacity; 
rapid intake rate. 


Nonarable; shallow; 
steep slopes. 


Soil properties favora- 
ble; high water table; 
subject to occasional 
flooding. 


Subject to severe wind 
erosion; soil features 
generally not favor- 
able. 


Undulating, hum- 
mocky topography ; 
generally not 
needed. 


Very shallow; variable 
slopes; soil features 
favorable. 


Subject to severe wind 
erosion; hummocky 
topography; gen- 
erally not needed. 


Very shallow to red 
beds; variable 
slopes; soil features 
favorable. 


Soil features favorable. 


Soil features favorable- 


Nearly level topog- 
raphy. 


Subject to frequent 
flooding; nearly level 
topography; gener- 
ally not needed. 


Nearly level topog- 
raphy; generally 
not needed. 


Subject to severe wind 
erosion; duned 
topography; soil 
features not 
favorable. 


Nonarable; shallow; 
steep slopes. 


Subject to occasional 
flooding; nearly 
level topography. 


Subject to severe wind 
erosion; hummocky 
and rolling topog- 
raphy; soil features 
not favorable. 

Subject to wind ero- 
sion; undulating 
and hummocky to- 
pography; generally 
not needed. 

Very shallow; soil 
features favorable. 


Subject to severe wind 
erosion; undulating 
and hummocky 
topography; gener- 
ally not needed. 


Very shallow; steep 
slopes. 


Deep; fertile. 


Deep; fertile. 


Deep; fertile; nearly 
level topography. 


Subject to frequent 
flooding; generally 
not needed. 


Deep; fertile. 


Subject to severe 
wind erosion; duned 
topography; soil 
features not 
favorable. 


Nonarable; shallow; 
droughty; steep 
slopes. 


Subject to occasional 
flooding; deep; 
fertile. 
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Taste 6.—Interpretations of 


nn 00a 


Soil series and map symbols 
Topsoil 


Suitability as source of— 


Sand and gravel 


Soil features affecting— 


Road fill Highway location 


Woodward (WoB, WoC, 


WwD2, Wwe). 
Yahola (Ya)..-.-------------- Goddinccuse nesses 
localized. 
Zavala (Za)-...---------------| Good_...--------- 


localized. 


Not suitable. 


Poor; little material more than 
a quarter of an inch in di- 
ameter; sources limited and 


Poor; little material more than 
a quarter of an inch in di- 
ameter; sources limited and 


Sandstone below a 
depth of more than 
8 feet. 


Good; sandstone at 
a depth of more 
than 3 feet. 


Subject to occasional 
flooding. 


Subject to occasional 


Good; slopes subject 
i flooding. 


to severe erosion. 


dex is the numerical difference between the liquid limit 
and the plastic limit. It indicates the range of moisture 
content within which a soil material is in a plastic 
condition. 

Shrinkage limit is the moisture content at which shrink- 
age stops. As moisture leaves the soil, the soil shrinks 
and decreases in volume in proportion to the loss in mois- 
ture until a condition of equilibruim is reached where 
shrinkage stops even if additional moisture is removed. 
The shrinkage limit is reported as the moisture content, 1n 
relation to oven-dry weight, at the time when shrinkage 
stops. The shrinkage limit of a soil is a general index 
of clay content. For soils that contain a great deal_of 
clay, the shrinkage limit generally is a low number. For 
sand that contains little or no clay, the shrinkage limit 
is close to the liquid limit and therefore is considered in- 
significant. Sand that contains some silt and clay has a 
shrinkage limit of about 14 to 25. Clay has a shrinkage 
limit of about 9 to 14. The load-carrying capacity of a 
soil is at a maximum when the moisture content is at or 
below the shrinkage limit. Sand does not follow this 
rule, because if confined it has a uniform load-carrying 
capacity within a considerable range of moisture content. 

Shrinkage ratio is the ratio of volume change result- 
ing from drying to change in water content. Theoreti- 
cally, it is also the apparent specific gravity of the dried 
soil pat. 

The field moisture equivalent (EME) is the minimum 
moisture content at which a smooth soil surface will absorb 
no more water in 80 seconds when the water is added in 
individual drops. It is the moisture content required to 
fill all the pores in sands and to approach saturation in 
cohesive soils. The volume change from FME is the 
volume change, expressed as a percentage.of the dry vol- 
ume, of the soil mass when the moisture content is reduced 
from FME to the shrinkage limit. 

Mechanical analysis separates the soil components by 
particle-size classes. The engineering soil classifications 
given in table 7 are based on data obtained by mechanical 
analysis and by tests to determine the liquid limit and 
the plastic limit. Mechanical analysis was made by com- 


bined sieve and hydrometer methods. Percentages of clay 
obtained by the hydrometer test are not suitable for deter- 
mining USDA soil textural classes. 


Conservation structures 


The general effect of soil characteristics and topography 
on dams, terraces, and other conservation structures in 
Ellis County is discussed, by soil associations, in this sub- 
section. A more detailed description of each association is 
given in the section “General Soil Map.” A colored map 
at the back of this report shows the general extent and 
location of the soil associations in the county. 

Assoctations 1, 8, AND 10.—These associations consist of 
nearly level, gently sloping, and moderately sloping loamy 
soils on uplands. The dominant soils in association. 1 are 
Woodward and Carey soils; in association 8, Mansic and 
Richfield soils; and in association 10, St. Paul, Manter, 
and Dalhart soils. The soils in these associations are 
highly productive, and much of the acreage is intensively 
cultivated. The cultivated areas are subject to wind ero- 
sion, but they can be protected effectively by means of ter- 
races, diversion terraces, and waterways. Stubble-mulch 
tillage is advisable. Natural spillways serve as outlets 
for terraces in some places, but many waterways have to 
be constructed. "Where runoff is excessive, pipe drops or 
erosion-control dams are needed to lower water to a safe 
grade. Generally, one end of a terrace is left open, but 
if the soils are sandy, both ends are blocked. Broadbase 
channel-type terraces are the most common, but impound- 
ing terraces are effective if the soils have slopes of no more 
than 2.5 percent and are further protected by stubble 
mulching. 

Good range management is important in_ these areas, 
The grassland is subject to considerable water erosion if 
overgrazed. In many places gullies have formed and are 
eating back into the cultivated areas. Diversion terraces, 
pipe drops, and dams help to control gullying. 

Water for livestock generally is stored behind impound- 
ing-type dams. Because of the silting hazard, the drain- 
age area should consist mostly of grassland. No more 
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engineering properties—Continued 


Farm ponds 


Reservoir area Embankment 


Irrigation 


Soil features affecting—Continued 


Terraces and Waterways 


diversions 


Depth to sandstone 
is limited. 


Moderate strength and sta- 
bility; the sites suitable for 
impoundments are limited to 
rolling and hilly topography. 


Near level topo- 
graphy; moder- 
ate seepage. 


Moderate strength and stabil- 
ity; no sites suitable for im- 
poundments, because of 
nearly level topography. 

Moderate strength and stabil- 
ity; rapid seepage; no sites 
suitable for impoundments, 
because of nearly level 
topography. 


Nearly level topog- 
raphy; rapid 
seepage. 


than 80 to 40 percent of it should be cultivated. Cul- 
tivated areas should be terraced. 

Assoctations 2 and 8.—These associations consist of 
reddish, loamy, rolling soils on uplands and moderately 
sandy, hilly soils on uplands. Quinlan and Woodward 
soils are dominant in association 2, and Enterprise and 
Berthoud soils and Broken land are dominant in associa- 
tion 3. These soils are mostly on steep side slopes of deep 
drainageways and in smooth, rolling areas between the 
drainageways. Most of the acreage is in range, but a few 
areas on the ridges between drainageways are cultivated. 

Many deep gullies are eating back into cultivated areas. 
Pipe drops or erosion-control dams are about the only 
satisfactory means of controlling gully erosion. In some 
places water can be diverted from several gullies to one 
Dae structure by means of diversion terraces. 

aterways are effective in the cultivated areas but are 
generally not effective in the areas below the cultivated 
fields. Channel-type terraces, open at one end, are needed 
on. the steeper slopes, and those areas should be further 
protected by stubble-mulch tillage, 

There are a few cultivated fields in flat areas along 
drainageways. Generally these fields are dissected with 
drainageways formed by runoff that flows across from 
higher areas into the main drainageways. By means of 
diversion terraces, this runoff can be directed into water- 
ways or natural drainageways. Impounding terraces are 
effective on these nearly level areas, if additional protec- 
tion is provided through good management of crop 
residues. 

Because of the slope, the grassland in these asso- 
ciations is subject to severe erosion. A good conserva- 
tion grazing program is needed, and diversion terraces 
and pipe drops are practical in some areas. 

Impounding dams can be used to store water for live- 
stock. Pipe spillways should be installed because emer- 
gency spillways generally are not satisfactory. Because 
silting is a hazard, the drainage area should consist almost 
entirely of grassland, and conservation measures are 
needed in all cultivated areas. 


Shallow soil; variable 
slopes; generally not 
needed. 


Rapid intake rate; sub- 
ject to occasional 
flooding; soil features 
favorable. 

Rapid intake rate; sub- 
ject to frequent flood- 
ing; soil features 
favorable, 


Soil features 
favorable. 


Shallow; fertile; soil 
features favorable. 


Nearly level topogra- 
phy; subject to 
flooding. 


Nearly level topogra- 
phy; deep; fertile; 
subject to occasional 
flooding. 

Nearly level topogra- 
phy; deep; fertile; 
subject to occasional 
flooding. 


Nearly level topogra- 
phy; subject to 
flooding. 


Assocrations 4 anwp 6.—These associations consist of 
nearly level to steep, moderately sandy and sandy soils 
on hummocky uplands. Nobscot and Brownfield soils are 
dominant in association 4, and Pratt and Carwile soils are 
dominant in association 6. 

Most of the acreage has a cover of shinnery oak or sage- 
brush, but a few small areas are cultivated. Small areas 
of Carwile soils are covered by water after rains. Conser- 
vation structures are not effective. 

Water for livestock generally is obtained from wells. 
Windmills are used to pump the water. A few pit-type 
ponds have been excavated in areas of Carwile soils. In 
the first few years these ponds may lose considerable water 
through seepage. Lenses of silt or sand are likely not to 
hold water. Some reservoirs have the spoil placed all the 
way around, with a pipe installed to allow water to enter 
the basin. ‘This helps to prevent the sand from washing 
and blowing into the basin. 

Associations 5 ann 9.—These associations consist of 
sandy soils on steep, duned uplands and limy sandy soils 
on hummocky uplands. Pratt and Tivoli soils are dom- 
inant in association 5, and Likes and Otero soils are dom- 
inant in association 9. 

Most of the acreage is not suitable for cultivation. The 
grassland is infested with skunkbush, sand plum, and sage- 
brush. Drainageways are indefinite, and water becomes 
trapped in many small pockets. 

ells supply water for livestock. The water is pumped 
by windmills Because the drainageways are small and 
indefinite and the infiltration rate is high, only a few sites 
are suitable for pit-type ponds. 

Assooration: 7.—This association consists of limy, loamy, 
rolling soils on uplands. Mansker and Potter soils are 
dominant. Most of the acreage is in range. 

Because of steep slopes and outcrops of soft limestone, 
the soils are subject to water erosion. Some gullies are 
eating back into fields and good grassland. Diversion ter- 
races, pipe drops, or dams would control this erosion. 

Some of the acreage is cultivated. The cultivated areas 
should be terraced. Diversion terraces are needed to con- 
trol runoff from higher areas. Waterways are generally 
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Tasty 7.—EPngineering 


[Tests performed by the Oklahoma Department of Highways in accordance with standard 


R. 25 W. (Modal) 


R. 24 W. (Modal) 


(Modal) 


(Modal) 


T, 21 N., R. 25 W. 


Oklahoma Shrinkage | Shrinkage 
Soil name and location Parent material report Depth Horizon limit ratio 
number 
Inchee 
Berthoud fine sandy loam__._...----------- Brownish, calcareous, loamy SO-5468 0 to 8 Al 18 1. 72 
NWYUNWYSWYSWS sec. 11, T.19 N,, deposits. S0-5469 | 8 to 26 Cc 18 1. 72 
Brownfield fine sand._.------.------------ Reddish, noncalearcous, 80-5470 | Oto 4 Al 4NP NP 
60 yards north of road, SEY4SEYSEM sandy deposits. 80-5471 4 to 19 A2 NP NP 
sec. 10, T. 19 N., R. 22 W. (Modal) $0-5472 | 19 to 24 | B21 16 1. 76 
80-5473 | 24 to 36 B22 14 1. 85 
80-5474 | 36 to46 | B3 15 1. 86 
S0-5475 | 46 to 60 | Cl 15 1. 82 
Enterprise very fine sandy loam____.-.---- Brownish, calcareous, loamy, 80-5476 | 0 to 9 Al 20 1. 59 
NEMSWYSWHSEYMNW4, sec. 27, T. eolian deposits. 80-5477 | 16 to 60 | C 19 1. 70 
17.N., R. 22 W. (Modal) 

St. Paul silt loam_._--------------------- Brownish and reddish, cal- SO0-5478 | Otol4 | Al 17 | 1.77 
SEYVSWYSEYSE sec. 31, T. 21 N., careous, loamy deposits. 80-5479 | 14 to 22 | B21 16 1. 88 
SO-5480 | 22 to 34 | B22 13 1. 92 
SO-5481 | 34 to 55 | B38 12 1, 96 
Likes loamy fine sand_..-..-----.-------- Brownish, calcareous, sandy, 80-5490 | 0 to 5 Al NP NP 
100 ft. S. and 100 yds. W. of NE. cor. eolian deposits. SO-5491 5 to 13 Cl NP NP 
NEM sec. 25, T. 24 N., R. 26 W. SO-5492 | 13 to 60 | C2 NP NP 
Mansker loam_____.._-.----------------- Brownish, very calcareous, 80-5482 0 to 11 Al 20 1, 68 
125 yds. W. of NE. cor. NW} sec. 33, loamy Ogallala sediments. SO-5483 | 11 to 26 | Cl 20 1, 69 
T. 22 N., R. 25 W. (Modal) SO-5484 | 16 to 40+] Cea 24 1. 57 
Nobscot fine sand___.-.---------.-------- Reddish, noncalcareous, sandy | 50-5485 | 0 to 5 Al NP NP 
460 yds. E. and 30 ft. N. of SW. cor. deposits. 80-5486 5 to 28 A2 NP NP 
Sl sec. 23, T. 17 N., R. 23 W. 80-5487 | 28 to 46 | B2 NP NP 
SO-5488 | 46 to 60 | B3 16 1, 82 
$0-5489 | 60 to 80 | C NP NP 
Spuriloame 2 sooset bene be sen aobes S Brownish and reddish, cal- $0-5493 | Oto8 Ap 20 1. 67 
50 ft. SE. of NW. cor. SWi4 sec. 6, eareous, loamy alluvium. $O-5494 | 8to1l8 | AC 17: 1. 81 
(Modal) $0-5495 | 18 to 60 | C 17 1. 80 
Yahola fine sandy loam._-_..------------- Reddish, calcareous, loamy S$O-5496 | Oto 10 | Al NP NP 
30 ft. S. and 60 yds. W. of NEKXNW% alluvium. SO-5497 | 14 to 28 C2 NP NP 
SWHSWY sec. 32, T. 18 N., R. 22 W. SO0-5498 | 28 to 44 | C3 21 1. 64 
S$O-5499 | 44 to 60 | C4 NP NP 


(Modal) 


t Mechanical analysis according to AASHO Designation: 


T 88-57 (1). 
obtained by the soil survey procedure of the Soil Conservation Service (SCS). 


Results by this procedure may differ somewhat from results 
In the AASHO procedure, the fine material is analyzed by 


the hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 


millimeters in diameter. 


than 2 millimeters in diameter is excluded from calculations of grain-size fractions. 


not suitable for naming textural classes for soil. 


needed unless suitable drainage outlets for each terrace 
are available. The terraces in a few places cut through 
layers of caliche and, consequently, require more main- 
tenance than those in other fields. Channel-type terraces 
are effective if one end is open or only partially blocked. 

Some stock ponds lose considerable water through seep- 
age, because the underlying soft limestone (caliche) is 
readily soluble. Ordinarily, such 2 pond seals well enough 


In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser 


The mechanical analysis data used in this table are 


in 2 or 8 years so that seepage is no longer a problem. 
Ponds in areas where caliche is not widespread function 
satisfactorily. Pipe spillways should be installed, because 
emergency spillways ordinarily are not satisfactory. 
Drainage areas should be kept in grass. 

Assoctation 11—This association consists of sandy and 
loamy soils in riverbeds, on benches, and on flood plains. 
Lincoln and Spur soils are dominant. Most of the cul- 
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test data 
procedures of the American Association of State Highway Officials (AASHO) (1)] 
Mechanical analysis! Classification 
Volume 
change from| Percentage of fraction passing Pereentage smaller than— Liquid Plasticity 
field sieve— limit index 
moisture AASHO? Unified 4 
equivalent, 
No. 10 No. 40 No. 200 } 0.05mm. | 0.005 mm.| 0.002 mm. 
(2.0 mm.) | (0.42 mm.)/(0.074 mm.) 
Percent 
100 98 53 33 12 10 25 3 
8 100 98 46 31 17 13 23 3 
NP 100 93 22 17 6 4 NP NP |} A-2-3(0)._._- SM. 
NP 100 94 15 10 4 3 NP NP | A-2-3(0)_.....) SM. 
16 100 95 33 30 23 22 30 10 | A-2-4(0)____ | SC. 
28 100 97 48 38 26 24 30 10 | A-4(3)_-222-- 8c. 
14 100 96 41 35 24 23 30 10 | A-4(1)_-.----- 8C. 
20 100 96 31 26 21 20 27 8 | A-2-4(0)____- 8c. 
12 100 97 86 73 12 10 26 4 | A-4(8)--..-.- ML-CL 
10 100 96 82 76 18 15 26 5 | A-4(8)____ ML-CL 
18 100 98 89 82 24 15 31 8 | A-4(8) ~-2--- ML-CL 
32 100 98 90 79 29 26 36 12 | A-6(9)_202 22. ML-CL 
32 100 95 78 70 31 27 32 13 | A-6(9)_____2. CL. 
52 100 97 85 73 41 37 43 20 | A-7-6(13)_.__] CL 
NP 100 82 29 21 8 7 NP NP | A-2-3(0)__... 8M. 
NP 100 86 14 8 5 5 NP NP | A-2-3(0)___-- SM. 
NP 100 83 9 7 5 5 NP NP ; A-3(0)---.--- SP-SM. 
22 100 99 81 66 24 21 33 8 | A-4(8)---_.-- ML-CL 
32 89 87 74 65 37 31 39 11 | A-6(8)______- ML. 
16 97 88 54 42 18 16 33 5 | A-4(4)__2 02 2e ML. 
NP 100 96 17 12 4 3 NP NP | A-2-3(@)_.--- : 
NP 100 96 8 6 3 1 NP NP | A-3(0)---.-.- SP-SM 
NPo lodeeee 100 17 12 11 9 NP NP | A-2-3(0)_.-.- SM. 
13 100 97 25 21 18 17 24 § | A~2-4(0).-.-- SM-SC 
NP 100 96 12 9 8 7 NP NP } A-2-3(0)_-._- SP-SM 
18 }22°2 522d 100 86 70 24 19 33 7 | A-4(8)__---- ML. 
Cs eee 100 93 80 37 31 41 14 | A-7-6(10)-___| ML—-CL 
287 |e ens 2oe 100 89 73 28 24 33 11 | A-6(8)_---_-- MIL-CL 
NE ieee se Seu 100 43 30 12 9 NP NP | A-4(2)_----- SM. 
NP! tevcedecs 100 35 24 10 8 NP NP | A-2-3(0)_-.-- 8M. 
1 ag eee eer ote a eee ee 94 83 22 17 27 3 | A-4(8)_---._- ML. 
NP 100 99 27 18 8 v4 NP NP |; A-2-3(0)__... SM. 
2 Based on AASHO Designation: M 145-49 (1). Oklahoma Department of Highways classification procedure further subdivides 
AASHO subgroup A-2-4. into the following: A~2-3(0) when the soil is nonplastic; A-2-4(0) when the plasticity index is between 5 and 10. 
3 §C8 and Bureau of Public Roads have agreed to consider that all soils having plasticity indexes within two points from A-line are 
to be given a borderline classification. xamples of borderline classifications obtained by this use are SM~SC and ML~CL. 


4 NP-Nonplastic. 


tivated acreage is on long, narrow, level benches. John- 
songrass covers large areas of this association. 

Controlling runoff from higher areas is the major 
problem. Diversion terraces and waterways work satis- 
factorily if the channels are kept open. 

Streams supply water for livestock. Occasionally, the 
streambeds are dry at the surface, but small excavations 
will produce ample water for livestock. 


Drainage, Relief, and Geology © 


The topography of Ellis County is mostly rolling, but 
throughout the county are small areas that are gently slop- 
ing and small areas that are rough and broken. The.gen- 
eral slope is from the northwest to the southeast. The 


“ By Davin B. Kirrs, geologist, University of Oklahoma. 
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highest elevation—about 2,500 feet—is along the western 
edge of the county, near U.S. Highway No. 60. The low- 
est—about 1,900 feet—is in the southeastern part of the 
county along the Canadian River. ; 

The North Canadian (Beaver) River, the Canadian 
River, and Wolf Creek provide drainage and have shaped 
the relief. The North Canadian River has cut down to the 
Permian red beds in the northeastern part of the county. 
Tt drains about one-fifth of the county. The slopes be- 
tween its tributaries are moderate. 

Wolf Creek drains the central two-fifths of the county. 
South of the creek, slopes are mostly moderate. North 
of the creek, slopes are moderate to steep below the cap- 
rock and gentle to moderate above the caprock. 

The Canadian River drains the southern two-fifths of 
the county. It has exposed the Permian red beds at the 
southern edge of the county. Along the tributaries of 
this river in the southeastern part of the county are sizable 
areas of Rough broken land. Between Pack Saddle 
Bridge and Harmon is a large oe of undulating and 
rolling sandy deposits. West of U.S. Highway No. 288, 
the tributaries of the river are one-eighth to one-half mile 
apart, and the slopes in the areas between the tributaries 
are moderate to steep. High benches or terraces occur 
along the river as isolated areas 50 to 400 acres In size. 

The drainage pattern of the county is shown in figure 18. 

The geologic systems represented in Ellis County are the 
Permian, the Cretaceous, the Tertiary, and the Quaternary. 
The Ogallala formation of late Tertiary age 1s prom- 
inent.* (4). : 

Figure 18 shows the location and extent of the geologic 
systems in this county. 

Purmian System.—Permian rocks (identified by “A” 
in figure 18) are exposed in the northeastern part of the 
county and in a narrow area that parallels the Cana- 
dian River along the southern boundary of the county. 
Four formations of this system are represented in the 
county: The Marlow, the Rush Springs, the Cloud Chief, 
and the Quartermaster. Rush Springs sandstone and the 
Marlow formation make up the Whitehorse group. 

The Marlow formation is the lower member of the 
Whitehorse group, which consists of rock formations that 
lie unconformably above the Dog Creek slate formation 
(not exposed in Ellis County) and below the Cloud Chief 
formation. The Marlow formation is exposed to narrow 
strips along the banks of Turkey Creek and the north bank 
of the Canadian River in the southeastern part of this 
county. In this area it is about 80 feet thick and consists 
of fine-grained, reddish-orange, friable sandstone inter- 
bedded with brown to reddish-brown, silty claystone. In 
some places it is capped with 1 to 5 feet of gypsum. 

The Rush Springs formation is the upper member of 
the Whitehorse group. This formation is extensively ex- 
posed in both the northeastern and the southeastern parts 
of the county. Nowhere in the county is it more than 100 
feet thick. It consists of fine-grained, reddish-orange, 
silty sandstone that contains local beds of claystone and 

psum. The sandstone adjacent to the gypsum beds may 
be indurated with gypsiferous cement. In the southeast- 


“ Krrra, D. B. CENOZOIC GEOLOGY OF ELLIS COUNTY, OKLAHOMA. 
[Unpublished] 


ern corner of the county, the Rush Springs formation is 
exposed on steep slopes along the sides of valleys that open 
onto the flood plain of the Canadian River. 

The Cloud Chief formation lies above the Rush Springs 
formation and below the Doxey member of the Quarter- 
master formation. It is the most extensively exposed Per- 
mian formation in Ellis County. It is widely exposed 
in the northeastern part of the county. In the southern 
part, it is exposed continuously along the valley walls of 
the Canadian River from the western to the eastern bound- 
ary of the county. This formation is variable. It consists 
of sandstone, mudstone, and shale interbedded with layers 
of gypsum. The color ranges from red to reddish orange 
to maroon. In the southern part of the county, this forma- 
tion is more than 100 feet thick, but in the northeastern 
part, the upper part is missing and the formation is 25 
feet or less thick. 

The Quartermaster formation outcrops in the southeast 
ern part of the county and caps the hills of the Clond Chief 
formation. In this county it consists only of the Doxey 
member. It is the youngest exposecl Permian formation in 
Oklahoma.” It ranges from 3 to 65 feet in thickness and 
consists of alternate beds of reddish-brown siltstone, mud- 
stone, and claystone. 

Creracrous System.—One formation of the Cretaceous 
system (identified by “B” in figure 19) is represented in 
Ellis County—Kiowa slate. 

Kiowa slate is represented in Ellis County by a single 
outlier, which is located along the boundary between sec. 
11 and sec. 14, T. 24 N., R. 23 W., in the northeastern corner 
of the county. It consists of thinly laminated shale about 
40 feet thick and is capped by a layer of calcareous coquina 
Jess than 1 foot thick. 

Tertiary Systam.—TCwo formations of the Tertiary 
system (identified by “C” and “D” in figure 18) are repre- 
sented in Ellis County—the Laverne formation and the 
Ogallala formation. 

The Laverne formation (identified by “C” in figure 18) 
crops out in an area of about 20 square miles in the north- 
western corner of the county (5). It lies unconformably 
on the formations of the Whitehorse group and below 
sediments typical of the Ogallala formation. Lithologi- 
cally, the section consists of interbedded limestone, shale, 
sandstone, and conglomerate. The Laverne formation is 
of early Pliocene age. 

The Ogallala formation (identified by “D” in figure 18) 
forms much of the bedrock throughout Ellis County. 
South of Wolf Creek and east of U.S. Highway No. 283, 
the Ogallala formation is almost covered with inactive 
sand dunes. In other areas it is covered by sand deposited 
by the wind. This sand varies in thickness and does not 
form dunes. 

In the western part of the county, the Ogallala forma- 
tion is between 800 and 400 feet thick, but in the eastern 
part, it is 100 feet or less thick. In this county the lower 
150 feet of this formation consists mostly of yellowish- 
brown and light-gray, evenly bedded, fine quartz sand; 
clay and silt are present but are rare. Calcium carbonate 


* QLovert, F. D. AREAL GEOLOGY OF THE QUARTERMASTER AREA, ROGER 
MILLS AND ELLIS COUNTIES, OKLAHOMA. 1960. [Unpublished 
master’s thesis. Copy on file at University of Oklahoma, Norman] 
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Figure 18—Geologic systems, formations, and draina; 


62 SOIL SURVEY SERIES 1961, NO. 38 


cement, is lacking or occurs in small, quantities. The upper 
200 feet of the Ogallala formation consists mostly of hght- 
brown, gray, and almost white, massive, fine or medium 
quartz sand that, in some places, is moderately cemented 
with calcium carbonate to form mortar beds. Channel 
sand and gravel are remarkably rare. The Ogallala for- 
mation in Ellis County is of early Pliocene and middle 


Pliocene ‘age. a ; 
The topography of the Ogallala formation is variable. 


In the northwestern part of the county, the surface is not 
deeply dissected and consists of smooth hills. Along the 
North Canadian (Beaver) River, Wolf Creek, and the 
Canadian River, and also along their tributaries, the upper 
mortar beds are exposed as prominent escarpments and 
buttes. In the southeastern part of the county, where 
there are no mortar beds, the topography is almost flat, 
except for small sand dunes that generally are less than 
50 feet high. 

Quaternary Sysrem.—Quaternary deposits (identified 
by “BE” in figure 18) occur as terraces above the flood plains 
of the Canadian River and Wolf Creek. 

Along the Canadian River, three terrace levels can be 
distinguished. The terrace at the highest level occurs in- 
termittently along the river from the western to the eastern 
boundary of the county. It is most extensive in the west- 
ern part, where it extends as much as 4 miles back from 
the river. ‘The deposits consist predominantly of sand 
and gravel but contain local lenses of silt and clay. Con- 
tact with the underlying Permian rock is at a level of 140 
to 160 feet above the flood plain, and the top of the ter- 
race is about 220 feet above the flood plain. In most places 
the terrace is dissected, and in some places the surface is 
covered with inactive sand dunes, believed to be deposits of 
Kansan age. 

Of the intermediate terrace of the Canadian River, only 
small remnants still exist. Most of these remnants are less 
than a square mile in area, though a few in the western 
part of the county are larger. The terrace deposits overlie 
Permian rock at a level of 40 to 50 feet above the present 
flood plain. The top of the terrace, in the few places in 
which it is preserved, is about 90 feet above the flood plain. 
The deposits are believed to be of Tlinoian or Wisconsin 
age. Depending on the locality, they consist of gravel, 
sand, silt, or clay. 

The remnants of the low terrace, which closely borders 
the flood plain of the river, generally are only a few hun- 
dred square yards in size. ‘The deposits that form this ter- 
race overlie Permian rock at a level that ranges from a few 
feet above to a few feet below the present flood plain, and 
the top of the terrace is 50 feet above the flood plain. 
Lithologically, the deposits are similar to those that form 
the intermediate terrace. They are probably of Wisconsin 
age. 

The Wolf Creek terrace complex is difficult to interpret, 
because it is highly dissected, consists of eolian deposits, 
and is associated with the lithologically similar Ogallala 
deposits. Apparently there are two distinct levels, one 
80 feet and the other 50 feet above the flood plain. These 
deposits probably date from no earlier than the late 
Pleistocene epoch. 


Genesis, Classification, and 
Morphology of the Soils 


This section explains the factors that are involved in the 
formation of soils. It describes briefly the system of soil 
classification used in the United States, shows how the soils 
in Ellis County have been classified, and describes the out- 
standing morphological characteristics of these soils. 


Factors of Soil Formation 


Soil is produced by the action of soil-forming processes 
on materials deposited or accumulated by geologic agen- 
cies. The characteristics of the soil at any given point 
are determined by (1) the physical and mineralogical 
composition of the parent material; (2) the climate under 
which the soil material has accumulated and has existed 
since accumulation; (8) the plant and animal life on and 
in the soil; (4) the relief, or lay of the land; and (5) the 
length of time the forces of soil development have acted 
on the soil material. 

Climate and vegetation are the active factors of soil for- 
mation. They act on the parent material accumulated 
through the weathering of rocks and slowly change it into 
a natural body that has genetically related horizons. The 
effects of climate and vegetation are conditioned by relief. 
The parent material also affects the nature of the profile 
and, in extreme cases, determines most of the characteris- 
tics. Finally, time is needed to change the parent, mate- 
rial into a soil profile. It may be much or little, but 
generally much time is required to develop a profile that 
has distinct horizons. 

The five factors of soil formation are so closely inter- 
related in their effects on the soil that few generalizations 
can be made regarding the effect. of any one unless condi- 
tions are specified for the other four. Many of the proc- 
esses of soil development are unknown. 


Parent material 


Parent material is weathered, unconsolidated rock or 
mineral material from which soil develops. In many soils 
it is considered to be similar to the C horizon. It affects 
the color, texture, structure, natural fertility, and other 
characteristics of the soil. 

There are two types of parent material, transported and 
residual. Residual parent material weathers and develops 
into soil at the place of origin. Transported material has 
been geologically eroded, transported, and redeposited by 
wind or water. 

Transported material from which soils have formed in 
Ellis County consists of eolian deposits of Quaternary age, 
outwash material of the uplands, and alluvial material of 
the bottom lands. 

Eolian deposits are common. throughout Ellis County. 
They vary in texture from sandy near the rivers to loamy 
on the uplands. The deposits generally are several feet 
thick on slopes near the streams and on the more nearly 
level parts of the upland. On steeper slopes the eolian 
deposits generally have been thinned by geologic erosion. 

Sandy eolian material was deposited during the Plio- 
cene, Pleistocene, and Recent epochs. Reddish, noncal- 
careous, sandy material was deposited in the southeastern 
part of this county during the Pleistocene and Pliocene 
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epochs. The Brownfield, Miles, and Nobscot soils de- 
veloped from this material (see fig. 8, p. 4). . During the 
Recent epoch, noncalcareous and calcareous sandy ma- 
terial was deposited, mostly along the major streams. The 
Pratt and Tivoli soils developed from the noncalcareous 
deposits, and the Likes soils developed from the calcareous 
deposits. 

Loamy eolian material is common in the county. 
Brown, calcareous, loamy material was deposited on the 
terraces and the adjacent uplands along the Canadian 
River during the Recent, speck: The Enterprise and Tip- 
ton soils developed on the terraces: ‘The Richfield and St. 
Paul soils developed from calcareous, loamy material de- 
posited on the uplands during the Pliocene and Pleistocene 
epochs, 

The outwash material of the uplands consists of cal- 
careous, sandy and loamy alluvium. It was deposited by 
streams from the Ogallala and Laverne formations during 
the Pliocene and Pleistocene epochs. The soils that de- 
veloped in this material have a thin layer of Joess m the 
upper part of the profile. 

The Laverne formation is exposed in the extreme north- 
western part of the county. The Otero soils developed in 
the brownish, calcareous, loamy and sandy material de- 
rived from this formation (see fig, 18). 

On. the uplands south of Wolf Creek is brownish, cal- 
careous, loamy alluvial material derived from the Ogallala 
formation. The Dalhart, Manter, and Otero soils de- 
veloped in this material. 

Alluvial material occurs on the bottom lands through- 
out this county. This alluvium was derived from the La- 
verne formation, the Ogallala formation, and the four 
formations of the Permian system. Brownish, calcareous, 
sandy and loamy material derived from the Laverne and 
Ogallala formations was deposited on some of the flood 
plains. The sandy material was generally deposited on 
low bottom lands, near the streams. The Lincoln, Sweet- 
water, and Elsmere soils developed in this material. The 
Bayard, Spur, and Wann soils developed in more loamy 
material that wag deposited on higher bottom lands. The 
Zavala soils developed in noncalcareous, loamy alluvium 
deposited in the southeastern part of the county. Cal- 
careous, loamy alluvium derived from’ Permian red beds 
was the parent material of the Spur and Yahola soils. 

The Ogallala formation and the Permian red beds were 
the sources of residual parent materia] in Ellis County. 
The soils that developed in this material generally have a 
thin Jayer of loess in the upper part of the profile. 

The residual parent material weathered from the Ogal- 
lala formation consists of brownish, calcareous, loamy 
material between moderately to strongly consolidated 
caliche beds (see fig. 4, p. 5). The Mansker and Potter 
soils generally developed above the caliche beds, and the 
Mansic and Berthoud soils developed between the beds. 

The Permian rocks from which residual parent material 
was derived are the Quartermaster formation and the for- 
mations that. make up the Whitehorse group. Reddish, 
calcareous, silty or clayey material was derived from the 
Quartermaster formation. The Vernon soils developed 
from this material. The material derived from the rocks 
of the Whitehorse group was also reddish and calcareous, 
but it was silty or sandy in texture. From this material 
the Quinlan, Woodward, Carey, and St. Paul soils 
developed. : 
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Climate and soils 


Ellis County has a semiarid to subhumid, continental 
climate characterized by hot) summers, mild autumns, 
moderately cold winters, and moist, windy springs. Pre- 
cipitation is more abundant and evaporation more rapid 
in summer than in the other seasons. 

Precipitation, temperature, humidity, and wind are im- 
portant in the development of soils. Precipitation and 
temperature act on the parent rock and disintegrate it into 
material in which plants can live. Throughout the depth 
of moisture penetration, the biological, physical, and 
chemical processes react ori the parent material, and over 
a long period of time a soil is formed. The rate of de- 
velopment is greatly accelerated by high temperatures and 
large amounts of moisture. 

The Ad. horizon is the first horizon to develop after the 
decomposition of the first plant growth. Then related 
horizons begin to develop, largely as a result of trans- 
location. of soil material through the action of moisture. 
The moisture holds in solution the soluble substances, such 
as lime, and in colloidal suspension the clay particles, 
which are high in iron and aluminum. Generally, lime 
moves at a faster rate and to a greater depth than the other 
substances. It accumulates in a visible zone, or ca horizon 
(see fig. 6, p. 14). The nature and depth of a lime zone 
suggest the depth to which water moves. 

Clay particles move through the soil at a much slower 
rate than lime, and they accumulate at a lesser depth to 
form the B2 horizon. Only mature soils, such as the St. 
Paul, have a B2 horizon. 

In areas of high rainfall, the older soils develop a light- 
colored, leached zone, called the A2 horizon. This zone 
results from the removal of clay, iron, and aluminum. 

The climate is fairly uniform throughout the county, 
but a difference in any one of the other soil-forming fac- 
tors alters the effect of climate on horizon formation and 
on the degree of development. 

Different kinds of parent material alter the effect of cli- 
mate on soil formation. For example, the silty and clayey 
red beds are less permeable to water than the loamy red 
beds. The Vernon soils have silty and clayey parent mate- 
rial and have not weathered long enough to develop a B2 
horizon. The Carey and St. Paul soils, which formed 
from sandy and silty material, do have a B2 horizon. The 
Vernon soils have a thinner Al horizon than the Wood- 
ward soils, because less water moves down through the 
profile and more runs off the surface and removes surface 
soil. The Likes soils formed from calcareous material, 
and in time can develop into a soil that contains a ca 
horizon. 

The Tivoli soils formed from material that was less 
calcareous, and they will never have a ca horizon. 


Vegetation and animal life 


Plants and animals are active in soil formation. They 
grow in the weathered parent material and produce or- 
ganic residues. As these residues partly decay, an organic 
layer (the Al horizon) is formed. The organic layer 
gradually thickens until it reaches equilibrium with the 
climatic processes, 

The organic layer is the most fertile part of the soil. It 
is in this layer that bacteria, fungi, and other micro- 
organisms decompose organic matter, convert humus to 
simpler forms; liberate plant nutrients, and fix nitrogen. 
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Larger organisms, such as earthworms, contribute to the 
translocation of plant residues, to soil aeration, and: to the 
development of soil structure. 

The kind and amount of vegetation regulate the thick- 
ness of the Al horizon. Generally, a soil that supports a 
large amount of vegetation has a thick Ad horizon. The 
kind and amount of vegetation depends on the moisture 
supply and on.the texture arid acidity of the surface layer. 


Relief 


Relief alters the effect of climate on soil development 
and horizon formation. If the slope is steep, runolf re- 
moves soil material almost as fast as it forms, but if the 
slope is gentle or nearly level, soil material accumulates. 
For example, the St. Paul soils, which are nearly level or 
gently sloping, are deeper and more developed than the 
Quinlan soils, which are moderately sloping to steep. ‘The 
Carwile, Sweetwater, Elsmere, and Wann soils are in de- 
pressions or on flood plains and have a water table within 
5 feet of the surface. Consequently, these soils are mot- 
tled, a condition not common in a climate like that of 
kllis County. 

Time 

The length of time required for a soil to develop depends 
on the combined effects of the other soil-forming factors. 
The soils of Ellis County range from young, or immature, 
to old, or mature. The age of soils 1s indicated by their 
degree of development. 11 the soil-forming factors have 
not been active long enough to form genetically related 
horizons, the soils are considered young, or immature. 
The Yahola, Vernon, and Tivoli soils are examples of 
immature soils in this county. The Mansic soils are con- 
sidered intermediate in maturity because they have a ca 
horizon, ‘The St, Paul soils are considered mature soils 
because they have a B2 horizon. The old soils in the 
county, such as the Brownfield and Nobscot, have devel- 
oped an AQ horizon. 


Classification and Morphology of the Soils 


Soils are placed in narrow classes for the organization 
and application of knowledge about their behavior within 
farms, ranches, or counties. They are placed in broader, 
more inclusive categories for study and comparison of 
large areas, such as continents (2). In the system of soil 
classification currently followed in the United States, soils 
are placed in six categories (6). Beginning with the 
most inclusive, these categories are the order, the suborder, 
the great soil group, the family, the series, and the type. 

There are three soil orders and thousands of soil 
types (6). The suborder and family categories have not 
been fully developed and, thus, have been little used. In 
soil classification and mapping, attention has been given 
largely to the recognition of soil types and series within 
counties or comparable areas and to the subsequent group- 
ing of the series into great soil groups and orders. 

The highest category in the system of soil classification 
consists of the zonal, the intrazonal, and the azonal 
orders (7). The zonal order consists of soils that have evi- 
dent, genetically related horizons that: reflect the dominant 
influence of climate and living organisms in their forma- 
tion. The intrazonal order consists of soils with evident, 
genetically related horizons that reflect the dominant influ- 


ence of one or more local factors of topography or parent 
material over the effects of climate and living organisms. 
The azonal order consists of soils that lack distinct, geneti- 
cally related horizons, commonly because of one or more of 
the following: youth of parent material, resistance of par- 
ent material to change, and steep topography. 

The great soil group is the next lower category that has 
been used in this county. A group consists of several soil 
series that have the same general sort of profile. Soils of 
different series within the same great soil group may have 
significantly different parent material and rehef, or they 
may ditler in degree of development. A few soil series 
have some characteristics of two great soil groups; such 
series are grouped with the great soil group they resemble 
most closely but are called intergrades to the other group. 

Soil series and soil types are defined and discussed in 
the section “How This Soil Survey Was Made.” The soil 
series of Ellis County are listed by order and great soil 
group in table 8, and some of their important character- 
istics are given. Following the table, there is a brief 
discussion of the orders and great soil groups represented 
in this county. 


Zonal order 


The zonal order consists of soils that have well devel- 
oped characteristics that reflect the influence of the active 
factors of soil genesis—climate and living organisms, 
chiefly vegetation. ‘The zonal order is represented in Ellis 
County by the Chestnut, Reddish-Brown, Reddish Chest- 
nut, and Red-Yellow Podzolic great soil groups. 


CHESTNUT SOILS 


The virgin Chestnut soils in Ellis County have an Al 
horizon that is moderately thick, is dark brown to grayish 
brown in color, has granular structure, and is neutral to 
mildly alkaline. These soils have a slightly lighter col- 
ored subsoil that has prismatic to blocky structure. They 
ave generally calcareous in the lower solum. The parent 
material consists of loamy loess or alluvium. ‘The native 
vegetation consists of mixed grasses. The soils in Ellis 
County that most nearly fit the concept of Chestnut soils 
are those of the Dalhart, Elsmere, Manter, Pratt, Rich- 
field, and Tipton series. The Mansic and Woodward soils 
also are classified as Chestnut soils, but they have some of 
the properties of Regosol soils and are considered inter- 
grades toward that great soil group. 

The Mansic and Woodward soils resemble Regosols in 
that they are youthful and have profile characteristics sim- 
ilar to those of the parent material, Like Chestnut soils, 
they have a dark-colored Al horizon and a zone of calcium 
carbonate, but they have no B2 horizon. 


REDDISH-BROWN SOILS 


The Reddish-Brown soils in Ellis County have a thin, 
dark grayish-brown Al horizon, a leached, light-colored 
AQ horizon, and a reddish-yellow B2 horizon of sandy clay 
loam. The reaction is medium acid to neutral. The par- 
ent material is noncalcareous, loamy material. The native 
vegetation consists mostly of tall grasses and_shin oak. 
The Brownfield series represents this great soil group in 
this county. 

REDDISH CHESTNUT SOILS 

The soils of the Reddish Chestnut group have a dark- 

brown to dark grayish-brown, slightly acid to mildly al- 
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Taste 8.—Classification of soils by order, great soit group, and series, and some of the factors that affect morphology 


Order, group, and series 


Zonal: 
Chestnut soils— 
Dalhart...------ 2020-2. 
Elsmere__----------.--- 


Manter. 2. ee 


Richfield _________.-..-- 
Tipton._.-.--------..-- 


Mansic (Intergrade to 
Regosol) 
Woodward (Intergrade to 
Regosol). 
Reddish-Brown soils— 
Brownfield ______._____- 


Intrazonal: 
Calcisols— 
Mansker..._----------- 


Planosols— 
Carwile._-_-----.----.- 


Azonal: 
Alluvial soils— 
Bayardsc:iscisese ee 


Lineoln____.------.---- 


Sweetwater.___--_.--..-- 


Woanni2 ode vests 


COUN ou hace og eS 


Lithosols— 
POOP view eenscauseceas 


Parent material 


Slope 


| 
Drainage class 


Native vegetation 


Brownish, calcareous, 
loamy deposits. 

Brownish, calcareous, 
sandy alluvium. 

Brownish, calcareous, 
loamy alluvium. 


Brownish, noncalcareous, 
loamy, colian deposits. 


Brownish, calcareous, 
loamy, colian deposits. 

Brownish, calcareous, 
loamy, eolian deposits. 

Brownish, calcareous, 
loamy deposits. 

Reddish, calcareous, loamy ~ 
Permian red beds. 


Reddish, noncalcareous, 
sandy deposits. 


Reddish, calcareous, loamy 
Permian red beds. 

Reddish, noncalearcous, 
loamy deposits. 


Brownish and reddish, cal- 
careous, loamy cleposits. 


Reddish, noncaleareous, 
sandy deposits. 


Brownish, very calcareous, 
loamy sediments from 
the Ogallala formation. 


Brownish, calcareous, 
loamy alluvial and 
eolian deposits. 


Brownish, calcareous, 
loamy alluvium. 


Brownish, calcareous, 
sandy alluvium, 


Brownish and reddish, 
calcareous, loamy alluv- 
ium. 

Brownish, calcareous, 
loamy alluvium. 

Brownish, calcareous, 
loamy alluvium. 


Reddish, calcareous, 
loamy alluvium. 


Brownish, noncalcareous, 
sandy alluvium. 


Brownish, very calcareous, 
loamy, caliche bedrock 
of the Ogallala forma- 
tion, 


1 to 5 percent; 
convex, 

0 to 1 percent; 
smooth. 

1 to 5 percent; 
convex, 


Undulati 


1 to 5 percent; 
smooth. 

0 to 1 percent; 
smooth. 

1 to 8 percent; 
convex. 

I to 8 percent; 
convex, 


Undulating--------. 


I to 8 percent; 
convex, 

1 to 5 percent; 
convex, 


0 to 3 percent; con-. 
cave. 


Rolling.--.--------- 


1 to 5 percent; 
convex. 


1 to 3 percent; 
concave. 


0 to 1 percent; 
smooth, 


0 to 1 percent; 
smooth . 


0 to 15 percent; 
smooth. 


0 to 1 percent: con- 
cave. 

0 to 1 percent; 
smooth. 


0 to 1 percent; 
smooth. 


0 to L percent; 
smooth. 


3 to 8 percent; 
convex. 


Well drained.__--__- 
Imperfeetly drained _ 
Well drained.______- 
Somewhat exces- 
sively drained. 
Well drained... _- 
Well drained___..__- 
Well drained__.--._- 


Well draine 


Well drained_.-_-2_- 


Well drained____-___ 


Well drained_._-_._ 


Well drained________ 


Somewhat excessively 
drained. 


Well drained_____.___ 


Imperfectly 
drained, 


Well drained___._-_- 
Excessively drained__ 
Well drained_.-__.-. 


Poorly drained... __ 


Imperfeetly drained - 
Well drained_______- 


Well drained... ____ 


Somewhat exces- 
sively drained. 


Sand bluestem, little blue- 
stem, and sand sagebrush. 

Indiangrass and switch- 
grass. 

Sand bluestem, little blue- 
stem, and some sand 
sagebrush. 

Sand sagebrush, sand blue- 
stern, little bluestem, 
and switchgrass, 

Little bluestem, blue grama, 
and buffalograss. 

Little bluestem, sand blue- 
stem, and sideoats grama. 

Little bluestem, blue grama, 
and buffalograss. 

Little bluestem, sand blue- 
stem, and sideoats grama, 


Shinnery oak, little blue- 
stem, sancl bluestem, 
and switchgrass. 


Little bluestem, sand blue- 
stem, and sideoats grama 

Sand bluestem, little blue- 
stem, ancl some sand 
sagebrush. 

Little bluestem, blue 
grama, and buffalograss. 


Shinnery oak, little blue- 
stem, sand bluestem, 
and switchgrass. 


Little bluestem, sideoats 
grama, blue grama, and 
buffalograss, 


Sand bluestem, little blue- 
stem, and some sand 
sagebrush. 


Sand bluestem, little blue- 
stem, switchgrass, and 
indiangrass. 

Indiangrass, switchgrass, 
little bluestem, and sand 
bluestem, 

Sand bluestem, little blue- 
stem, switchgrass, and 
indiangrass. 

Indiangrass and switch- 
grass, 

Sand bluestem, little blue- 
stem, switchgrass, and 
indiangrass. 

Sand bluestem, little blue- 
stem, switchgrass, and 
indiangrass. 

Indiangrass, switchgrass, 
little bluestem, and sand 
bluestem, 


Little bluestem, sideoats 
grama, hairy grama, blue 
grama, and buffalograss, 
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Tante 8.—Classification of soils by order, great soil group, and series, and some of the factors that affect morphology— 


Continued 


Order, group, and series 


Parent material 


Slope 


Drainage class 


Native vegetation 


Azonal—C ontinued: 
Lithosols—Continued 


8 to 20 percent; 


3 to 8 percent; con- 


1 to 8 percent; 
smooth and con- 


Undulating and 


Somewhat exces- 
sively drained. 


Well drained..--.--- 


Well drained_..-.--- 


Somewhat exces- 


Little bluestem, sideoats 
grama, blue grama, and 
buffalograss. 


Sand bluestem, little blue- 
stem, and some sand 
sagebrush. 

Litéle bluestem, sand bluc- 
stem, and sidcoats 
grama. 

Sand sagebrush, sand blue- 


Vernon____.--.--------- Reddish. caleareous, clayey ) 

Permian red beds. hilly. 

Regosols— ; 

Berthoud__.-.---.------ Brownish, calcareous, 

loamy deposits. vex, 
Enterprise__...--------- Brownish, calcareous, 

loamy, eolian deposits. 

vex. 

Dhikesucescsse eet yee Brownish, calcareous, 

sandy, colian deposits. 
Oli gukctoeck nao ee Brownish, calcareous, 


sandy, colian and allu- 

vial deposits. 

Quinlant...s2isssececes Reddish, calcareous, 
loamy Permian red beds. 


Tivolizcnc-sacsecesueces Brownish, sandy, colian 


deposits. 


hummocky. 


Undulating and 
hummocky. 


8 to 20 percent; 
hilly. 


Rolling 


stem, little bluestem, 
and switchgrass. 

Sand bluestem, little blue- 
stem, ancl sicdeoats 
gram. 

Little bluestem, sand blue- 
stem, and sideoats 
grama, 

Sand bluestem, sand love- 
grass, little bluestem, 
sand sagebrush, and 
woody plants. 


sively drained. 


Somewhat exces- 
sively drained. 


Somewhat exces- 
sively dratned. 


Excessively drained__ 


kaline Al horizon, and a dark-brown to reddish-brown, 
blocky or prismatic B2 horizon. The lower part of the 
solum generally is calcareous. The Reddish Chestnut soils 
in Ellis County developed either in loamy residual mate- 
rial derived from the red beds or in reddish, alluvial and 
eolian deposits.. The vegetation consists of mixed native 
grasses. The Carey, Miles, and St. Paul series represent 
this great soil group in Ellis County. 


RED-YELLOW PODZOLIC SOILS 

The Red-Yellow Podzolic soils in Ellis County have a 
thin, dark grayish-brown A1 horizon, a leached, light- 
colored A2 horizon, and a reddish-yellow B2 horizon that 
has prismatic structure. The reaction is medium acid to 
mildly alkaline. The parent material is noncalcareous, 
sandy material of Pliocene or Pleistocene age. The native 
vegetation consists of tall grasses and shin oak. ‘The Nob- 
scot series represents this great soil group in this county. 


Intrazonal order 


The intrazonal order is represented in Ellis County by 
the Calcisol and Planosol great soil groups. The profile 
characteristics of these soils reflect the overbalancing effect 
of parent material or relief over the other soil-forming 
factors. 

CALCISOLS 

The virgin Calcisols in Ellis County are shallow and 
have a grayish-brown, moderately alkaline Al horizon. 
The parent: material is moderately to strongly indurated, 
impure calcium carbonate. The native vegetation consists 
of mid and short grasses. The Mansker series represents 
this great soil group in this country. 


PLANOSOLS 


The virgin Planosols in Ellis County have a dark gray- 
ish-brown, medium acid Al horizon. The B2 horizon is 


mottled light yellowish brown and has subangular blocky 
structure. The lower part of the solum generally is cal- 
careous. The parent material consists of loamy loess and 


alluvium. The native vegetation consists of tall and mid 
grasses. The Carwile soils are the only Planosols in this 
county. 


Azonal order 


The azonal order consists of soils that lack genetically 
related horizons, because of extreme youth, resistant par- 


‘ent material, or steep topography. The characteristics 


of such soils are similar to those of the parent material. 
This order is represented in Ellis County by the Alluvial, 
Lithosol, and Regosol great soil goups. 


ALLUVIAL SOILS 


The virgin Alluvial soils in Ellis County have a dark 
grayish-brown to reddish-brown, neutral to moderately 
alkaline Al horizon. The parent material consists of 
loamy and sandy alluvium. These soils occur on rarely 
to frequently flooded bottom lands. The native vegeta- 
tion consists of tall and mid. grasses, sedges, and trees. 
The Bayard, Lincoln, Spur, Sweetwater, Wann, Yahola, 
and Zavala series represent this great soil group in this 
county. 

LITHOSOLS 

The virgin Lithosols in Ellis County are shallow or very 
shallow and have a grayish-brown to red, moderately al- 
kaline Al horizon. The underlying material contains 
either a loamy calcium carbonate zone or a clayey red-bed 
layer. The native vegetation consists of short and mid 
grasses. The Potter and Vernon series represent this great 
soil group in this county. 


REGOSOLS 


The virgin Regosols in Ellis County have a grayish- 
brown to red, medium acid to moderately alkaline Al 
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horizon. The parent material consists of either loamy or 
sandy loess and alluvium or of loamy red beds. In some 
places lime is lacking in the profile. ‘The native vegetation 
consists of sand sagebrush and mid and tall grasses. The 
Berthoud, Enterprise, Likes, Otero, Quinlan, and Tivoli 
series represent this great soil group in this county. 


Technical Descriptions of the Soils 


This subsection gives more technical information about 
the soils of Ellis County than is given in other parts of 
the report. The soil series are placed in alphabetical 
order, they are described briefly, and a typical profile of 
each series is described. (The miscellaneous land types— 
Blown-out. land, Breaks-alluvial land complex, Broken 
land, Eroded sandy land, Gravelly broken land, Loamy 
alluvial Jand, Riverwash, and Rough broken land—which 
are not identified by series, are not described here. ) 


Bayarp Srrins 


The Bayard soils have a surface layer of dark grayish- 
brown. fine sandy loam anda subsoil of calcareous, brown 
fine sandy loam alluvium derived from the Ogallala for- 


mation. These soils are on bottom lands that are seldom 
flooded. They are well drained and moderately rapidly 
permeable. They developed under a cover of mid and tal] 
grasses. 


The Bayard soils have a coarser textured subsoil than 
the Spur soils and a finer textured subsoil than the Elsmere 
soils. ‘They are better drained than the Wann soils. Both 
the Elsmere soils and the Wann soils are mottled. 

A. profile typical of Bayard fine sandy loam is located 
1,570 feet north and 1,880 feet west of the southeast corner 
of sec. 18, T. 21 N., R. 25 W. 

Al—8 to 12 inches, dark grayish-brown (10YR 4/2) fine sandy 
loam; very dark grayish brown (10YR 8/2) when. 
moist; weak, fine and medium, granular structure; 
slightly hard when dry, very friable when moist; 
many, fine, fibrous roots; weakly calcareous; clear 
boundary. 

AC—12 to 42 inches, brown (7.5YR 5/8) fine sandy loam: dark 
brown (7.5YR 4/3) when moist; weak, fine, granular 
structure; soft to slightly hard when dry, very friable 
when moist; numerous fibrous roots; slightly cal- 
careous ; clear boundary. 

C—42 to 60 inches, pinkish-gray (7.5¥ 6/2) loamy fine sand; 
brown, (7.5YR 5/2) when moist; single grain; loose 
when dry, very friable when moist; few fibrous roots; 
moderately calcareous. 

The Al horizon ranges from 5 to 14 inches in thickness 
and from dark grayish brown to brown in color. Locally, 
it is winnowed loamy fine sand. The AC horizon ranges 
from sandy loam to loam (12 to 20 percent clay) in texture 
and from grayish brown to light brown in color. The 
depth to the loamy fine sand is more than 90 inches and 
commonly more than 30 inches. The depth to lime ranges 
from 0 to 10 inches, 

Berrroup Serres 

The Berthoud soils have a surface layer of grayish- 
brown fine sandy loam, an AC horizon of light brownish- 
gray fine sandy loam. and a C horizon of brownish, cal- 
careous fine sandy loam derived from the Ogallala forma- 
tion. These soils are on uplands. They are moderately 
sloping or moderately steep, well drained, and moderately 
rapidly permeable. They developed under a cover of mid 
and tall grasses. 
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The Berthoud soils have a coarser textured subsoil than 
the Mansic soils and a thicker surface layer than the Otero 
soils, 

A profile typical of Berthoud fine sandy loam is located 
1,056 feet north and 90 feet east of the southwest corner 
of sec. 11, T. 19 N., R. 25 W. 


A1—0 to 8 inches, grayish-brown (10YR 5/2) fine sandy loam; 
dark grayish brown (10YR 4/2) when moist; weak, 
fine and medium, granular structure; slightly hard 
when dry, very friable when moist; slightly calcare- 
ous ; gradual boundary. 

AC—8 to 26 inches, light brownish-gray (10YR 6/2) fine sandy 
loam; dark grayish brown (1OYR 4/2) when moist; 
weak, fine, granular structure; slightly hard when 
dry, friable when moist; strongly calcareous; clear 
boundary. 

Cca—26 to 44 inches, light brownish-gray (10YR 6/2) fine 
sandy loam; grayish brown (10Y¥R 5/2) when moist; 
weak, fine, grannlar structure; slightly hard when 
dry, friable when moist; few threads of segregated 
lime; strongly calcareons. 


The Al horizon ranges from 6 to 12 inches in thickness, 
from typically fine sandy loam to loam in texture, and 
from dark grayish brown to pale brown in color. In places 
this horizon is leached of lime to a depth of 6 inches. The 
AC horizon ranges from fine sandy loam to loam. (12 to 20 
percent clay) in texture. In some places the Cea horizon 
is lacking, and in some, loamy fine sand occurs below a 
depth of 24 inches. The AC and the Cea horizons range 
from light yellowish brown to brown in color. 


BrownrtetD SERTES 


The Brownfield soils have a thin surface layer of dark 
grayish-brown fine sand or loamy fine sand, an A2 horizon 
of pink fine sand, and a B2 horizon consisting mostly of 
reddish-yellow sandy clay Joam. The C horizon is strati- 
fied and consists of pink loamy fine sand and light-brown 
fine sandy loam. These soils are on uplands. They are 
gently sloping, well drained, and moderately permeable. 
They developed under a cover of tall grasses and shin oak. 

The Brownfield soils have a finer textured B2 horizon 
than the Nobscot and Pratt soils and a thinner, coarser 
textured At horizon than the Miles soils. | 

A profile typical of Brownfield fine sand is located 500 
feet, west and 360 feet north of the southeast corner of 
sec. 10, T.19 N., R. 22 W. 


A1—O to 4 inches, dark grayish-brown (10YR 4/2) fine sand; 
very dark grayish brown (10Y¥R 3/2) when moist; 
weak, fine, granular structure; soft when dry, very 
friable when moist; many fine grass roots and shin 
oak roots; neutral; clear boundary. 

A2—4 to 19 inches, pink (7.5YR 7/3) fine sand; brown (7.5YR 
5/8) when moist; single grain; loose when dry or 
moist; numerous roots; neutral; irregular boundary. 

B21—19 to 24 inches, yellowish-red (5¥R 5/6) sandy clay 
loam ; yellowish red. (5YR 4/6) when moist; moderate, 
coarse, prismatie structure; hard when dry, firm when 
moist; numerous roots; slightly acid; gradual 
boundary. 

B22—24 to 36 inches, reddish-yellow (5YR 6/6) sandy clay 
loam; yellowish red (5YR 5/6) when moist; mod- 
erate, coarse, prismatic structure; hard or very hard 
when dry, firm when moist; numerous roots; medium 
acid; gradual boundary. 

B3—36 to 46 inches, reddish-yellow (5YR 6/6) sandy clay 
loam; yellowish red (5YR 5/6) when moist; weak, 
‘coarse, prismatic structure; hard when dry, firm when 
moist; numerous roots; medium acid; gradual 
boundary. 
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C1—46 to 60 inches, pink (7.5YR 7/3) loamy fine sand; light 
brown (7.5YR 6/3) when moist; banded with reddish- 
yellow (7.5YR 6/6) fine sandy loam that is strong 
brown (7.5YR 5/6) when moist; massive; hard when 
dry, friable when moist; few roots; medium acid. 

The Al horizon is 4 to 8 inches thick. Its texture is 
loamy fine sand or fine sand. Its color is dark grayish 
brown, except in cultivated fields where material from the 
A2 horizon has been mixed into the Al horizon. The A2 
horizon ranges from 6 to 80 inches in thickness and from 
pink to pale brown in color, The B92 horizon generally 
consists of sandy clay loam (18 to 30 percent clay). It 
ranges from 12 to 80 inches in thickness and from reddish 
yellow to reddish brown in color. The C horizon varies 
slightly in texture, in color, and in the degree of 
stratification. 


Canny SERIEs 


The Carey soils have a surface layer of dark-brown silt 
loam, a B2 horizon of reddish-brown clay loam, and a C 
horizon of reddish-yellow loam material from the Per- 
mian red beds. These soils are gently sloping, well 
drained, and moderately permeable. They developed un- 
der a cover of mid and tall grasses. 

The Carey soils have a finer textured profile than the 
Woodward soils, and they have a well-developed B2 hori- 
zon that the Woodward soils lack. They have a slightly 
redder surface layer and a coarser textured B2 horizon 
than the St. Paul soils. 

A profile typical of Carey silt loam is located 2,510 feet 
south and 1,980 feet west-of the northeast corner of sec. 10, 
T.24N., R. 24 W. 


Ap—0 to 8 inches, dark-brown (7.5YR 4/2) silt loam; dark 
prown (7.5¥R 8/2) when moist; weak, very fine, gran- 
ular structure; soft when dry, friable when moist; 
many wheat roots; mildly alkaline; clear boundary. 

A1l—8 to 11 inches, dark-brown (7.5YR 4/2) silt loam; dark 
brown (7.5YR 8/2) when moist; weak, fine, granu- 
lar structure; soft when dry, friable when moist; 
many wheat roots; mildly alkaline; gradual boundary, 

B21—11 to 19 inehes, reddish-brown (5¥R 4/3) clay loam; 
dark reddish brown (5YR 3/3) when moist; weak, 
coarse, prismitic structure; slightly hard when dry, 
friable when moist: numerous fine roots; mildly alka- 
line; gradual boundary. 

B22—19 to 38 inches, reddish-brown (5YR 4/4) clay loam; 
dark reddish brown (5YR 3/4) when moist ; moderate, 
medium to coarse, prismatic structure; slightly hard 
when dry, friable when moist; numerous roots; cal- 
careous; gradual boundary. 

B3—83 to 40 inches, reddish-brown (5YR 5/4) clay loam; 
reddish brown (5YR 4/4) when moist; weak to mod- 
erate, coarse, prismatic structure; slightly hard when 
dry, friable when moist; few roots; calcareous; grad- 
ual boundary. 

Cca—-40 to 60 inches, reddish-yellow (5YR 6/6) loam; yellow- 
ish red (5YR 5/6) when moist; weak, coarse, pris- 
matie structure; hard when dry, friable when moist; 
few roots; strongly calcareous. 


The Al horizon ranges from 8 to 14 inches in thickness 
and from dark brown to dark grayish brown in color. 
The B horizon ranges from silt loam to clay loam (24 to 32 
percent clay) in texture and from reddish brown to red 
or yellowish red in color. The Cca horizon ranges from 
reddish yellow to red in color. In some places this layer 
is ill defined. The depth to lime ranges from 14 to 30 
inches. 


Carwitz SERrTEs 


The Carwile soils have a surface layer of dark grayish- 
brown sandy clay loam, a B2 horizon of mottled light 
yellowish-brown sandy clay loam, and a C horizon of hght- 
gray fine sandy loam alluvium. These soils are in depres- 
sions. They are gently sloping, imperfectly drained, and 
slowly permeable. They developed under a cover of tall 
and mid grasses. _ 

The Carwile soils are more poorly drained than the 
Pratt and Miles soils and have a mottled, finer textured 
B2 horizon. 

A profile typical of the Carwile soils is located 1,980 
feet south and 1,254 feet. west of the northeast corner of 
sec. 1, T.19 N., R.24 W. 

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) light sandy 
clay loam; very dark grayish brown (1OYR 3/2) when 
moist; moderate, coarse, granular structure; hard 
when dry, friable when moist; few roots; medium 
acid; clear boundary. 

B1—6 to 10 inches, dark grayish-brown (10YR 4/2) sandy 
clay loam; very dark grayish brown (10¥R 8/2) when 
moist; moderate, coarse, prismatic structure; very 
hard when dry, firm when moist; few roots; streaks 
of organie matter; slightly acid; clear boundary. 

B2—10 to 24 inches, light yellowish-brown (2.5Y 6/3) sandy 
clay loam; light olive brown (2.5Y 5/3) when moist ; 
moderate, coarse, prismatic structure that breaks to 
moderate, coarse, subangular blocky; very hard when 
dry, firm when moist ; few roots; many, coarse, promi- 
nent, reddish-yellow mottles; slightly acid; gradual 
boundary. 

B3—-24 to 46 inches, light-gray (2.5Y 7/2) sandy clay loam; 
light brownish gray (2.5Y 6/2) when moist; weak, 
fine, granular structure; very hard when dry, firm 
when moist; few roots; common, coarse, prominent, 
reddish-yellow mottles; mildly akaline; gradual 
boundary. 

C—46 to 60 inches +, light-gray (2.5Y 7/2) fine sandy loam; 
light brownish gray (2.5Y 6/2) when moist; massive; 
very hard when dry, friable when moist; few roots; 

: faintly mottled; slightly calcareous. 

The Al horizon ranges from 6 to 14 inches in thickness, 
from clay loam to loamy fine sand in texture, and from 
dark grayish brown to gray and brown in color. The 
B2 horizon ranges from sandy clay loam to sandy clay in 
texture and from light yellowish brown to grayish brown 
and light olive brown in color. The mottles vary in abun- 
dance, size, and color. The depth to lime is more than 
30 inches. 

DaLwarr Serres 


The Dalhart soils have a surface layer of dark-brown 
fine sandy loam, a B2 horizon of brown sandy clay loam, 
and a visible Cea horizon of pinkish-gray, alluvial fine 
sandy loam. They are gently to moderately sloping, well 
drained, and moderately permeable. They developed 
under a cover of mid and tall grasses. 

The Dalhart soils have a finer textured B2 horizon than 
the Pratt soils. They have a less red B2 horizon than the 
Miles soils, and they have a Cca horizon. They have a 
thinner At horizon than the St. Paul soils, and they have a 
sandy clay loam B2 horizon. 

A profile typical 6f Dalhart fine sandy loam is located 
2,810 feet west and 132 feet south of the northeast corner 
of sec. 22, T. 20 N., R. 26 W. 

Ap—o0 to 5 inches, dark-brown (10¥R 4/3) fine sandy loam; 
dark brown (10¥R 8/3) when moist; moderate, fine, 
granular structure; slightly hard when dry, very fri- 
able when moist; many, fine, fibrous wheat roots; 
mildly alkaline; gradual boundary. 
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A1—5 to 11 inches, dark-brown (10YR 4/3) fine sandy loam; 
dark brown (10YR 8/3) when moist; moderate, me- 
dium, granular structure; hard when dry, very friable 
when moist ; many, fine, fibrous roots; mildly alkaline; 
clear boundary. 

B21—11 to 22 inches, brown (7.5YR 5/4) sandy clay loam; 
dark brown (7.5¥R 4/4) when moist; weak, coarse, 
prismatic structure; hard when dry, friable when 
moist; numerous, fine, fibrous roots; mildly aklaline; 
gradual boundary. © 

B22—22 to 36 inches, light-brown (7.5YR 6/4) sandy clay loam 
of finer texture than the B21 horizon; brown (7.5YR 
5/4) when moist; moderate, coarse, prismatic struc- 
ture that breaks to moderate, medium, granular; hard 
when dry, friable when moist ; few fibrous roots; mod- 

. erately alkaline; gradual boundary. 

Cca—36 to 48 inches, pinkish-gray (7.5YR 7/2) fine sandy 
loam; pinkish gray (7.5YR 6/2) when moist; moder- 
ate, fine and medium, granular structure; slightly 
hard when dry, friable when moist; few roots; 
strongly calcareous. 


The Al horizon ranges from 6 to 15 inches in thickness 
and from dark grayish brown to dark brown in color. 
The texture generally ranges from fine sandy loam to 
coarse loam, but in a few places it is loamy fine sand. The 
B2 horizon ranges from fine sandy loam to sandy clay 
loam (17 to 30 percent clay) in texture and from brown 
to light brownish gray or light brown in color. The Cca 
horizon generally is fine sandy loam in texture, but in 
some places it includes thin strata of sand, loamy fine sand, 
and clay loam. It ranges from pinkish gray to brown or 
yellowish brown in color. The depth to the lime zone 
ranges from 15 to 45 inches. In some places buried soils 
occur at a.depth of more than 36 inches. 


Exsmerrn Serres 


The Elsmere soils have a surface layer of gray loamy 
fine sand and a C horizon of mottled, pale-brown loamy 
fine sand alluvium. These soils are imperfectly drained 
and rapidly permeable. They occur on. bottom lands but 
are rarely flooded. They developed under a cover of tall 
and mid grasses. 

The Elsmere soils are more poorly drained than the 
Lincoln soils and have a mottled finer textured profile. 
They are better drained and have a finer textured subsoil 
than the Sweetwater soils, and they are coarser textured 
than the Wann soils. 

A profile typical of Elsmere loamy fine sand is located 
2,230 feet east and 130 feet north of the southwest corner 
of sec. 12, T. 22 N., R. 23 W. 


Ap—O0 to 5 inches, gray (10YR 5/1) loamy finé sand; dark 
gray (10YR 4/1) when moist; weak, very fine, granu- 
lar structure ; soft when dry, very friable when moist; 
many fine grass roots; strongly calcareous; clear 
boundary. 

A1—5 to 12 inches, gray (10YR 5/1) loamy fine sand; very dark 
gray (10Y¥R 3/1) when moist; weak, fine, granular 
structure; slightly hard when dry, very friable when 
moist; many fine grass roots; strongly calcareous; 
gradual boundary. 

C1—12 to 20 inches, pale-brown (10YR 6/8) loamy fine sand; 
brown (10¥YR 5/3) when moist; single grain; hard 
when dry, very friable when moist; many fine grass 
roots ; strongly calcareous; clear boundary. 

C2—20 to 36 inches, light brownish-gray (10YR 6/2) loamy 
fine sand; grayish brown (10YR 5/2) when moist; 
single grain; soft when dry, very friable when moist; 
numerous roots; many, coarse, distinct, reddish- 
yellow mottles; strongly calcareous; clear boundary. 


O8—86 to 42 inches, pale-brown (10YR 6/3) fine sandy loam to 
loamy fine sand; brown (10YR 5/3) when moist; 
massive; hard when dry, friable when moist; no routs; 
many, coarse, distinct, brown mottles; highly 
caleareous. 

The At horizon ranges from 6 to 20 inches in thickness 
and from gray to very dark gray and grayish brown in 
color. The C horizon ranges from grayish brown to very 
pale brown in color. The depth to the water table fluctu- 
ates seasonally between 3 and 8 feet. 


Ewverrrise Serms 


The Enterprise soils have a surface layer of brown very 
fine sandy loam and a C horizon of brown very fine sandy 
loam eolian. deposits. They are gently sloping to steep, 
well drained, and moderately permeable. They developed 
under a cover of mid grasses. 

The Enterprise soils have a thinner and a less dark- 
colored surface layer than the Tipton soils, and they are 
coarser textured. The depth to lime is less than in the 
Tipton soils. 

A profile typical of Enterprise very fine sandy loam is 
located 1,518 feet east and 2,310 feet south of the northwest 
corner of sec. 27, T.17 N., R. 22 W. 


A1l—0 to 9 inches, brown (7.5Y¥R 5/8) very fine sandy loam; 
dark brown (7.5YR 8/3) when moist; weak, fine, 
granular structure; soft when dry, friable when 
moist} many, fine and very fine, fibrous grass roots; 
many worm casts; slightly caleareous; clear boundary. 

AC—9 to 16 inches, brown (7.5¥R 5/8) very fine sandy loam; 
dark brown (7.5YR 4/3) when moist; moderate, fine 
and medium, granular structure; slightly hard when 
dry, friable when moist; numerous, very fine, fibrous 
grass roots; numerous worm casts; strongly calcare- 
ous; gradual boundary. 

C—16 to 60 inches, brown (7.5YR 5/4) very fine sandy loam; 
dark brown (7.5YR 4/4) when moist; weak, fine, 
granular structure; slightly hard when dry, friable 
when moist ; numerous very fine grass roots; strongly 
calcareous; films of lime below a depth of 35 inches. 


The Al horizon ranges from 7 to 14 inches in thickness 
and from brown to grayish brown in color. In places 
this horizon is leached of lime to a depth of 10 inches. 
The C horizon ranges from brown to reddish brown in 
color. 

Lixzs Serums 


The Likes soils have a surface layer of grayish-brown 
loamy fine sand and a C horizon of light yellowish-brown, 
calcareous, eolian sand. These soils are on undulating and 
hummocky uplands. They are somewhat excessively 
drained and rapidly permeable. They developed under 
a cover of tall and mid grasses. 

The Likes soils have a coarser textured subsoil than the 
Pratt soils and are shallower over the lime zone. They 
have a less limy surface layer, a coarser textured subsoil, 
and a less distinct Cca horizon than the Otero soils. 

A profile typical of Likes loamy fine sand is located 396 
feet, west and 162 feet south of the northeast corner of sec. 
95, 'T, 24 N., R.26 W. 

A—0 to 5 inches, grayish-brown (10YR 5/2) loamy fine sand; 
dark grayish brown (10YR 4/2) when moist; weak, 
fine, granular structure; soft when dry, very friable 


when moist; many fine grass roots and coarse roots 
of sand sagebrush ; neutral; clear boundary. 
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C1—-5 to 18 inches, pale-brown (10Y¥R 6/3) loamy fine sand; 
brown (10YR 5/3) when moist; very weak, fine, granu- 
Jar structure; loose when dry, very friable when 
moist; numerous fine grass roots, and medium roots 
of sand sagebrush; neutral; gradual boundary. 

C2—13 to 60 inches, light yellowish-brown (1OYR 6/4) sand; 
yellowish brown (10YR 5/4) when moist; single 
grain; loose when dry or moist; few roots; strongly 
calcareous. 


The A horizon ranges from 4 to 7 inches in thickness and 
from dark grayish brown to pale brown in color. The C 
horizon ranges from sand to loamy fine sand in texture 
and from light yellowish brown to light brownish gray and 
very pale brown in color. In some places there is a weak 
Cea horizon. The depth to lime ranges from 0 to 20 inches. 


Lincotn SErtes 


The Lincoln soils have a surface layer of grayish-brown 
loamy fine sand and a C horizon of light brownish-gray 
alluvial sand. These soils occur on bottom lands that are 
frequently flooded. They are excessively drained and 
rapidly permeable. They developed under a cover of tall 
and mid grasses, 

The Lincoln soils are unmottled and are better drained 
than the Sweetwater soils and the Elsmere soils. They 
have a slightly coarser textured subsoil than the Elsmere 
soils. 

A profile typical of the Lincoln soils is located 2,406 feet 
east and 858 feet south of the northwest corner of sec. 16, 


T.21.N., B.25 W. 


A—0 to 7 inches, grayish-brown (10YR 6/2) loamy fine sand; 
dark grayish brown (1LOYR 4/2) when moist; weak, 
very fine, granular structure; soft when dry, very 
friable when moist; few grass roots; strongly cal- 
careous ; clear boundary. 

C1—7 to 24 inches, light brownish-gray (10YR 6/2) fine sand; 
grayish brown (1OYR 5/2) when moist; single grain ; 
loose when dry or moist; few roots; strongly calcare- 
ous; gradual boundary. 

C2—24 to 60 inches, light-gray (1OYR 7/2) fine sand; light 
brownish gray (10YR 6/2) when moist; single grain; 
loose when dry or moist; very few roots; strongly 
calcareous. 

The A horizon ranges from 0 to 7 inches in thickness, 
from sand to silt loam in texture, and from grayish brown 
to pale brown in color. The C horizon ranges from light 
brownish gray to very pale brown in color. It includes 
thin strata of finer textured material, but there is not 
enough of the finer textured material to change the average 
texture. 

Maysic Srries 


The Mansic soils have a surface layer of dark grayish- 
brown clay loam, an AC horizon that is grayish brown, 
and a Cea horizon of light brownish-gray clay loam. The 
parent material is residuum derived from the Ogallala for- 
mation. These soils are gently to strongly sloping, well 
drained, and moderately permeable. They developed 
under a cover ef mid and short grasses. 

The Mansic soils have a finer textured profile than the 
Berthoud soils. They havea limy surface layer, and they 
lack the B2 horizon of the Richfield and St. Paul soils. 

A profile typical of Mansic clay loam is located 1,650 
feet west and 396 feet south of the northeast corner of 
sec. 29, 'T. 28 N., R. 24 W. 


Ap—O to 5 inches, dark grayish-brown (LOYR 4/2) clay loam; 
very dark grayish brown (1O¥YR 3/2) when moist; 
weak, fine and very fine, granular structure; slightly 
hard when dry, friable when moist; few partly de- 
composed roots; few worm casts; strongly calcare- 
ous; clear boundary. 

AI—5 to 13 inches, dark grayish-brown (10YR 4/2) clay 
loam; very dark grayish brown (10YR 38/2) when 
moist; moderate, fine and medium, granular strue- 
ture; slightly hard when dry, friable when moist; 
few roots; many worm casts; strongly caleareous; 
gradual boundary. 

AC—13 to 18 inches, grayish-brown (10YR 5/2) clay loam; 
dark grayish brown (10YR 4/2) when moist; very 
weak, coarse, prismatic structure that breaks to 
moderate, fine, granular; slightly hard when dry, 
friable when moist; few roots; few worm casts; 
strongly calcareous; gradual boundary. 

C—18 to 88 inches, brown (10YR 5/8) clay loam; dark brown 
(10¥R 4/3) when moist; weak, medium, prismatic 
structure that breaks to moderate, medium, granular; 
soft when dry, friable when moist; few roots; threaded 
lime; strongly calcareous; gradual boundary. 

Cca—38 to 47 inches, light-gray (LOYR 7/2) clay loam; grayish 
brown (10YR 5/2) when moist; weak, coarse, pris- 
matic structure; soft when dry, friable when moist; 
few roots; white, threaded lime; strongly calcareous. 


The Al horizon ranges from 7 to 15 inches in thickness. 
In eroded areas the color is grayish brown. The AC hori- 
zon ranges from 4 to 7 inches in thickness. The C horizon 
ranges from brown to light brownish gray or light brown 
in color. The Cea horizon is weakly or moderately de- 
veloped. It occurs at a depth of 30 to 60 inches. The 
depth to lime ranges from 0 to 10 inches. The texture is 
predominantly clay loam throughout the profile, but it 
ranges from Joam to clay loam (24 to 32 percent clay). 


Mansxur Serres 


The Mansker soils have a surface layer of grayish-brown 
loam, an AC horizon of light brownish-gray loam, and a 
Cea horizon of calcareous, pink loam of the Ogallala for- 
mation. These soils are gently sloping to steep, well 
drained, and moderately permeable. They developed un- 
der a cover of short and mid grasses. 

The Mansker soils are coarser textured than the Mansic 
soils, and the depth to the Cea horizon is less than in the 
Mansic soils. The depth to the Cea horizon is greater than 
in the Potter soils. 

A. profile typical of Mansker loam is located 2,046 feet 
east and 96 feet south of the northwest corner of sec. 28, 
T. 22 N., R. 25 W. 

A1—0 to 11 inches, grayish-brown (10YR 5/2) loam; dark 
grayish brown (1OYR 4/2) when moist; weak or 
moderate, fine, granular structure; hard when dry, 
friable when moist; many grass roots; calcareous; 
gradual boundary. 

AC—11 to 16 inches, light brownish-gray (10YR 6/2) loam; 
grayish brown (10¥R 5/2) when moist; moderate, 
fine, granular structure; slightly hard when dry, fri- 
able when moist; many fine roots; strongly caleare- 
ous; clear boundary, 

Cen—16 to 40 inches, pink (7.5YR 7/4), strongly consolidated 
caliche of the Ogallala formation. 

The Al horizon ranges from 6 to 14 inches in thickness 
and from dark grayish brown to grayish brown in color. 
The AC horizon ranges from grayish brown to very pale 
brown and to pink in color. The Cca horizon is moder- 
ately to strongly consolidated. The depth to this horizon 
is 10 to 20 inches. Horizons in the profile range from loam 
to clay loam in texture. 
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Mawnrer Serres 


The Manter soils have a surface layer of dark grayish- 
brown fine sandy loam and a C horizon of brown, alluvial 
fine sandy loam. They are gently to moderately sloping, 
well drained, and moderately rapidly permeable. They 
developed under a cover of mid and tall grasses. 

The Manter soils have a thicker, darker colored Al 
horizon than the Otero soils. They are leached of lime to 
a greater depth than the Otero soils but to a lesser depth 
than the Pratt soils. They lack the B2 horizon of the 
Dalhart soils. 

A profile typical of Manter fine sandy loam is located 
198 feet north and 594 feet west of the southeast corner of 
sec. 4, T. 20 N., R. 95 W. 

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) fine sandy 
loam; very dark grayish brown (10YR 8/2) when 
moist; weak, fine, granular structure; slightly hard 
when dry, very friable when moist; many fine roots; 
neutral, clear boundary. 

Al—7 to 14 inches, dark grayish-brown (10¥R 4/2) fine sandy 
loam; very dark grayish brown (1OY¥R 3/2) when 
moist; moderate, fine, granular structure; hard when 
dry, very friable when moist; many fine roots; neu- 
tral; clear boundary. 

AC—14 to 26 inches, brown (10YR 65/8) fine sandy loam; dark 
brown (10Y¥R 4/3) when moist; weak, coarse, pris- 
matic structure; soft when dry, very friable when 
motst; numerous fine roots; slightly calcareous; grad- 
ual boundary. 

C1—26 to 42 inches, brown (10YR 5/8) fine sandy loam; dark 
brown (10YR 4/3) when moist; weak, coarse, pris- 
matie structure; soft when dry, very friable when 
moist; numerous roots; threaded lime; strongly cal- 
ecareous; clear boundary. 

C2—42 to 60 inches, pale-brown (10YR 6/8), stratified loamy 
fine sand, sandy clay loam, or fine sandy loam; brown 
(10¥R 5/8) when moist; single grain or granular 
structure; soft when dry, very friable when moist; 
few roots; threaded lime; strongly calcareous. 

The Al horizon ranges from 6 to 16 inches in thickness. 
Typically, it is dark grayish brown in color. The C hori- 
zon ranges from brown to very pale brown and pinkish 
gray. To a depth of 30 inches, the profile generally is fine 
sandy loam to loam (10 to 20 percent clay). The depth 
to lime ranges from 10 to. 30 inches. 


Mires Serres 


The Miles soils have a surface layer of dark-brown fine 
sandy loam, a B2 horizon of reddish-brown sandy clay 
loam, and a C horizon of reddish-brown, noncalcareous 
loamy fine sand. These soils are gently to moderately 
sloping, well drained, and moderately permeable. They 
developed under a cover of mid and tall grasses. 

The Miles soils have a redder B2-horizon than the Dal- 
hart soils, and they lack a Cca horizon. They have a 
redder and finer textured B2 horizon than the Pratt soils. 
They have-a thicker and finer textured Al horizon than 
the Brownfield soils and Jack an AQ horizon. 

A. profile typical of Miles fine sandy loam is located 
1,518 feet north and 228 feet west of the southeast corner 
of sec. 5,T.19 N., R, 22 W. 

Ap-—0 to 4 inches, dark-brown (7.5YR 4/3) fine sandy loam; 
dark brown (7.5¥R 8/3) when moist; weak, fine, 
granular structure; slightly hard when dry, very 


friable when :moist; few roots; slightly acid; clear 
boundary. 


Al—4 to § inches, dark-brown (7.5YR 4/3) fine sindy loam; 
dark brown (7.5Y¥R 3/3) when moist; moderate, fine 
and meditn, granular structure; slightly hard when 
dry, friable when moist ; few roots; slightly acid ; clear 
boundary. 

Bi—8 to 12 inches, reddish-brown (SYR 4/3) sandy clay 
loam; dark reddish brown (5YR 3/3) when moist; 
weak, medium, prismatic structure; hard when dry, 
friable when moist; slightly acid; gradual boundary. 

B2—12 to 22 inches, reddish-brown (5YR 5/4) sandy clay 
loam; reddish brown (5YR 4/4) when moist ; weak, 
coarse, prismatic structure; hard when dry, firm when 
moist; medium acid; gradual boundary. 

B38—22 to 42 inches, yellowish-red (SYR 5/6) fine sandy loam; 
yellowish red (5YR 4/6) when moist; weak, coarse, 
prismatic structure; slightly hard when dry, friable 
when moist; medium acid; gradual boundary. 

C—42 to 70 inches, reddish-brown (5YR 5/3) bands of loamy 
fine sand and fine sand; reddish brown (5YR 4/3) 
when moist; structureless; slightly hard when dry, 
friable when moist; medium acid. 


The Al horizon ranges from 5 to 12 inches in thickness 
and from dark brown to grayish brown in color. Typi- 
cally, the texture is fine sandy loam, but in some places it 
is loamy fine sand. The B% horizon ranges from 10 to 
30 inches in thickness and from reddish brown to light 
red in color. In most places it has prismatic structure, 
but in some places it has weak, subangular blocky stric- 
ture. The C horizon. varies slightly in texture and color. 


Nosscor Surres 


The Nobscot soils have a surface layer of dark grayish- 
brown fine sand or loamy fine sand, an A2 horizon of pale- 
brown sand, a B2 horizon of reddish-yellow fine sandy 
loam, and a C horizon of light-brown fine sand. These 
soils are hummocky or rolling, somewhat excessively 
drained, and rapidly permeable. They developed under 
a cover of shin oak and tall and mid grasses. 

The Nobscot soils have a coarser textured B2 horizon 
than the Brownfield soils. ‘They are deeper than the 
Pratt soils and have a redder B2 horizon. 

A profile typical of a Nobscot soil is located 1,386 feet 
east and 96 feet north of the southwest corner of sec. 23, 
T.17 N., R. 23 W. 


Al—0 to 5 inches, dark grayish-brown (10YR. 4/2) loamy fine 
sand; very dark grayish brown (10YR 3/2) when 
moist; weak, fine, granular structure; soft when dry, 
very friable when moist; many shin oak roots; mildly 
alkaline; clear boundary. 

A2—5 to 28 inches, pale-brown (10YR 6/3) fine sand; brown 
(10¥R 5/3) when moist; single grain; soft when dry, 
very friable when moist ; numerous roots; mildly alka- 
line; irregular boundary. 

B2—28 to 46 inches, reddish-yellow (SYR 6/6) fine sandy loam; 
yellowish red (SYR 5/6) when moist; weak, coarse, 
prismatic structure; hard when dry, very friable when 
moist; numerous roots; slightly: acid; gradual 
boundary. @ 

B3—46 to 60 inches, reddish-yellow (SYR 6/8) fine sana ; pink 
(7.5¥YR 7/4) when moist; banded with yellowish-red 
(5¥R 5/8) loamy fine sand that is ight brown (7.5YR 
6/4) when-moist; massive; hard when dry, very fri- 
able when moist; few roots; slightly: acid; gradual 
boundary: 

C—60 to 80 inches, light-brown (7.5YR 6/5) fine sand; brown 
(7.5YR 5/5) when moist; massive; slightly hard when 
dry, very friable when moist ; few roots; slightly acid. 


The Al horizon is 8 to 7 inches thick. The texture is 
loamy fine sand or fine sand. The color is dark grayish 
brown except in cultivated fields where material from the 
lighter colored A2 horizon hag been mixed into the Al. 
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horizon, The A2 horizon ranges from 10 to 40 inches in 
thiekness and from pale brown to pink in color. The B2 
horizon ranges from 10 to 40 inches in thickness, from 
loamy fine sand to fine sandy loam (5 to 16 percent clay) in 
texture, and from reddish yellow to red and reddish brown 
in color. The C horizon varies slightly in color, and in 
many places it is loamy fine sand in texture. 


Orrro Serres 

The Otero soils have a surface layer of grayish-brown 
fine sandy loam and a Cea horizon of light-gray fine sandy 
loam and loamy fine sand alluvial strata. These soils are 
undulating and hummocky, somewhat excessively drained, 
and moderately rapidly permeable. They developed 
under a cover of short and mid grasses. 

The Otero soils have a thinner, lighter-colored, and more 
limy A. horizen than the Manter soils. ‘They have a more 
limy surface layer, a finer textured profile, and a more 
distinct Cea horizon than the Likes soils. 

A typical profile of Otero soils is located 2,260 feet west 
and 280 feet south of the northeast corner of sec. 14, T. 24 
N., R. 26 W. 

A—0 to 4 inches, grayish-brown (10YR 5/2) fine sandy loam; 
dark grayish brown (10¥R 4/2) when moist; weak, 
fine, granular structure; slightly hard when dry, very 
friable when moist; many fine grass roots; highly 
calcareous; clear boundary. 

Cl—4 to 17 inches, light brownish-gray (10YR 6/2) sandy 
loam; grayish brown (10¥R 5/2) when moist; weak, 
fine, granular structure; soft when dry, very friable 
when moist; numerous fine grass roots; highly cal- 
careous; gradual boundary. 

Ceal-—17 to 25 inches, light-gray (10YR 7/2) fine sandy loam ; 
light brownish gray (10YR 6/2) when moist; mas- 
sive; slightly hard when dry, firm when moist; few 
roots; highly calcareous; clear boundary. 

Cea2—25 to 50 inches, very pale brown (LOYR 7/3) loamy sand ; 
pale brown (10YR 6/3) when moist; single grain; 
slightly hard when dry, friable when moist; few 
roots; highly caleareous. 

The A horizon ranges from 8 to 6 inches in thickness, 
from fine sandy loam to loamy fine sand in texture, and 
from grayish brown to pale brown in color, The C hori- 
zon ranges from fine sandy loam to loamy sand in texture 
and from light brownish gray to very pale brown in color. 
The depth to the Cea horizon ranges from 10 to 30 inches. 


Porrer SEerres 


The Potter soils have a surface layer of grayish-brown 
loam over a layer of consolidated caliche that consists of 
highly caleareous deposits derived from the Ogallala for- 
mation. These soils are gently sloping to steep, somewhat 
excessively drained, and moderately permeable. 

The depth to the layer of caliche is Jess in the Potter soils 
than in the Mansker soils. 

A profile typical of Potter loam is located 2,178 feet 
south and 396 feet east of the northvest corner of sec. 34, 
T.22N., BR. 25 W. 

A1l—0 to 4 inches, grayish-brown (10¥R 5/2) loam; dark gray- 
ish brown (10YR 4/2} when moist; moderate, fine, 
granular structure; slightly hard when dry, friable 
when moist; many fine grass roots; scattered caliche ; 
strongly calcareous; clear boundary. 

C—4 to 7 inches, grayish-brown (10YR 5/2) loam; dark gray- 
ish brown (10YR 4/2) when moist; moderate, fine, 
granular. structure; slightly hard when dry, friable 
when moist; many fine grass roots; many weathered 
caliche fragments %4 inch to 8 inches in diameter; 
highly caleareous; clear boundary. 


Dr—7 to 10 inches, very pale brown (10YR 8/8) consolidated 
ealiche caprock; very pale brown (10YR 7/3) when 
moist. 

The Ai horizon ranges from 8 to 8 inches in thickness 
and from dark grayish brown to grayish brown in color. 
In texture it is predominantly loam, but it ranges from fine 
sandy loam to clay loam. The C horizon ranges frem 
grayish brown to very pale brown in color. The depth to 
the layer of caliche is 3 to 10 mches. This horizon is 
moderately or strongly consolidated. 


Prarr SERIES 


The Pratt soils have a surface layer of grayish-brown 
loamy fine sand, a B2 horizon of light yellowish-brown 
loamy fine sand, and a C horizon of light-brown, eolian 
loamy fine sand. These soils are undulating to duned, 
somewhat excessively drained, and rapidly permeable. 
They developed under a cover of tall] and mid grasses. 

. The Pratt soils are finer textured than the Tivoli soils, 
They are leached of lime to a greater depth than the Likes 
soils, and they have a B2 horizon, which the Likes soils 
lack. They have a less red B2 horizon than the Nobscot 
soils, and they lack an A2 horizon. 

A profile typical of Pratt loamy fine sand is located 330 
feet south and 1,056 feet west of the northeast corner of 
sec, 28, T’. 29 N., Rk. 23 W. 

A1—O to 9 inches, grayish-brown (10YR 5/2) loamy fine sand; 
dark grayish brown (10YR 4/2) when moist; weak, 
fine, granular structure; soft when dry, very friable 
when moist; many roots; neutral to slightly acid; 
gradual boundary. 

B2—9 to 26 inches, light yellowish-brown (10YR 6/4) loamy 
fine sand; yellowish brown (10YR 5/4) when moist; 
weak, fine, granular structure to weak, coarse, pris- 
matic; soft when dry, very friable when moist; neu- 
tral to mildly alkaline; noncalcareous; diffuse bound- 


ary. 

C—26 to 60 inches, light-brown (7.5YR 6/4) loamy fine sand; 
brown (7.5YR 5/4) when moist; weak, fine, granular 
structure that breaks to single grain; loose when dry 
or moist; mildly alkaline. 

The Ai horizon ranges up to 16 inches in thickness, from 
fine sandy loam to loamy fine sand in texture, and from 
dark brown to grayish brown in color. The B2 horizon 
ranges from 10 to 24 inches in thickness, from fine sandy 
loam to loamy fine sand in texture, and from light yel- 
lowish brown to strong brown in color. The C horizon 
ranges from loamy fine sand to fine sandy loam in texture 
and from light brown to yellowish brown or reddish yel- 
low in color. Typically, the profile is free of lime, but 
in some places the soil is calcareous below-a depth of 30 
inches. 


QUINLAN SERIES 


The Quinlan soils have a surface layer of red loam and 
a C horizon of weakly consolidated red loam from the 
Permian red beds. ‘These soils are moderately sloping to 
steep, somewhat excessively drained, and moderately per- 
meable. They developed under a cover of mid and tall 
grasses. 

The Quinlan soils are more shallow over red beds and 
have a redder surface layer than the Woodward soils. 

A profile typical of Quinlan loam is located 360 feet 
north and 66 feet east of the southwest corner of sec. 4, 
T.17N., BR. 22 W. 
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A1—0 to 7 inches, red (2.5YR 4/6) loam; dark red (2.5YR 8/6) 
when moist; weak, fine and medium, granular strue- 
ture; soft when dry, very friable when moist; many 
fine grass roots; slightly calcareous; clear boundary. 

C—T to 15 inches, red (2.5Y¥R 5/8) loam; red (2.5 4/8) when 
moist; weakly consolidated, stratified, silty and sandy 
Permian red beds. 

The A1 horizon ranges from 3 to 7 inches in thickness 
and from red to reddish brown and yellowish red in color. 
The C horizon ranges from loam to very fine sandy loam 
in texture and from red to reddish brown and light red in 
color. The depth to the stratified, weakly consolidated red 
beds ranges from 3 to 18 inches. 


Ricrerrenp Srrzres 


The Richfield soils have a surface layer of dark grayish- 
brown clay loam, a B21 horizon of dark-brown clay loam, 
and a Ceab horizon of dark grayish-brown, eolian clay 
loam. The soils are gently or moderately sloping, well 
drained, and moderately slowly permeable. They devel- 
oped under a cover of short and mid grasses. 

The Richfield soils have a B2 horizon, which the Mansic 
soils lack, and they are leached of lime to a greater depth 
than the Mansic soils. “They have a finer textured A hori- 


zon, a slightly finer textured B2 horizon, and a less red C 


horizon than the St. Paul soils. 

A profile typical of Richfield clay loam is located 1,848 
feet south and 284 feet east of the northwest corner of sec. 
6, T. 22 N., R. 25 W. 


Ap—0 to 4 inches, dark grayish-brown (10YR 4/2) light clay 
loam; very dark grayish brown (10YR 38/2) when 
moist; weak, fine to medium, granular structure; hard 
when dry, friable when moist; numerous fine roots; 
mildly alkaline; gradual boundary. 

A1—4 to 8 inches, dark grayish-brown (10YR 4/2) light clay 
loam; very dark grayish brown (10YR 3/2) when 
moist; moderate, medium, granular structure that 
grades to weak, very fine, subangular blocky; hard 
when dry, firm when moist; numerous fine roots; 
mildly alkaline; gradual boundary. 

B1—8 to 13 inches, dark grayish-brown (10YR 4/2) clay loam; 
very dark grayish brown (10YR 8/2) when moist; 
moderate, medium and fine, subangular blocky struc- 
ture; hard when dry, firm when moist; few roots; 
mildly alkaline; clear boundary. 

B21—13 to 24 inches, dark-brown (10YR 4/8) clay loam; dark 
brown (10YR 3/3) when moist; moderate, medium 
and fine, subangular blocky structure; hard when dry, 
firm when moist; mildly alkaline; gradual boundary. 

B22—24 to 82 inches, dark-brown (10YR 4/3) heavy clay loam; 
dark brown (10YR 3/3) when moist; moderate, me- 
dium, subangular blocky structure; very hard when 
dry, very firm when moist; slightly calcareous; grad- 
ual boundary. 

B3ca—82 to 48 inches, dark-brown (10YR 4/3): clay loam; 
dark brown (10YR 3/3) when. moist; moderate, 
coarse, prismatie structure that, breaks to weak, me- 
dium, subangular blocky; hard when dry, firm when 
moist; few roots; strongly calcareous; gradual 
boundary. 

Ccab—48 to 60 inches, dark grayish-brown (10YR 4/2) clay 
loam; very dark grayish brown (10YR 38/2) when 
moist; moderate, fine, subangular blocky structure; 
hard when dry, firm-when moist; threaded lime; 
strongly caleareous. 


The Ai horizon is 4 to-11 inchesthick. The B2 horizon 
is clay loam. (32 to 40 percent clay). The B2 horizon and 
the Ceab horizon-range from dark brown to brown and 
grayish brown in color. The depth to the calcareous 
layers ranges from 10 to 80 inches. Buried horizons are 
common. 


Sr. Paut Serms 


The St. Paul soils have a surface layer of dark grayish- 
brown silt loam, a B22 horizon of reddish-gray silty clay 
loam, and a C horizon of reddish, calcareous silty clay 
loam over Permian red beds. These soils are on uplands. 
They are nearly level to gently sloping, well drained, and 
moderately slowly permeable. They developed under a 
cover of mid and short grasses. 

The St. Paul soils have a thicker, coarser textured A1 
horizon, a slightly coarser textured B2 horizon, and gen- 
erally, a redder C horizon than the Richfield soils. ‘The 
B2 horizon of the St. Paul soils is finer textured and less 
reddish than that of the Carey soils, and it has subangular. 
blocky rather than prismatic structure. 

A profile typical of St. Paul silt loam is located 1,920 
feet north and 460 feet west of. the southeast corner of 
sec. 6, T. 24 N., R. 23 W. 

A1—0 to 15 inches, dark grayish-brown (10YR 4/2) silt loam; 
very dark grayish brown. (10YR 3/2) when moist; 
moderate, fine and medium, granular structure: hard 
when dry, friable when moist; many, fine, fibrous 
wheat roots; neutral; clear boundary. 

B1—15 to 25 inches, dark-brown (7.5YR 4/2) silty clay loam; 
dark brown. (7.5YR.3/2) when moist; weak,. fine, sub- 
angular blocky structure ; hard when dry, friable when 
moist; many fine roots; mildly alkaline; gradual, 
boundary. 

B21—25 to 85 inches, brown (7.5YR 5/3) silty clay loam; dark 
brown (7.5YR 4/3) when moist; weak, fine and 
medium, subangular blocky structure; hard when. dry, 
firm when moist; many fine roots; mildly alkaline; 
gradual boundary. 

B22—85 to 44 inches, reddish-gray (5YR 5/2) silty clay loam; 
dark reddish gray (5YR 4/2) when moist; moderate, 
medium and coarse, subangular blocky structure; very 
hard when dry, firm when moist; numerous fine roots; 
moderately calcareous ; gradual boundary. 

B3—44 to 56 inches, reddish-brown (5YR 5/4) silty clay loam ; 
reddish brown (5Y¥R 4/4.) when moist; moderate, me- 
dium, subangular blocky structure; very hard when 
dry, firm when moist; numerous fine roots; strongly 

: -calcareous; gradual boundary. 

C—56 to G4 inches, light reddish-brown (5YR 6/4) light silty 
elay loam; reddish brown (5YR 5/4) when moist; 
moderate, fine and medium, granular structure; hard 
when dry, friable when moist; few roots; strongly 
calcareous. 

The Al horizon ranges from 11 to 18 inches in thickness 
and from very dark grayish brown to dark grayish brown 
in color.. The B2 horizon ranges from clay loam to silty 
clay loam (32 to 88 percent clay) in texture and from 
brown to reddish gray in color. The C horizon is brown 
to light reddish brown or light red. The depth to lime 
ranges from 20 to 50 inches but is most commonly 24 to 
36 inches. 

Srur Serres 


The Spur soils have a surface layer of dark grayish- 
brown loam and a C horizon of brown, alluvial clay loam. 
These soils are on bottom lands but are seldom flooded. 
They are well drained and moderately permeable. They 
developed under a cover of tall and mid grasses. 

The Spur soils are finer textured than the Bayard and 
Yahola soils and havea thicker A1 horizon. 

A profile typical of Spur loam is located 2,600 feet north 
and 40 feet east of the southwest corner of sec. 6, T. 21 N., 
R. 25 W. 
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Ap—o to 8 inches, dark grayish-brown (10YR 4/2) loam; very 
dark grayish brown (10¥YR 3/2) when moist; mod- 
erate, fine, granular structure; slightly hard when dry, 
friable when moist; many fine grass roots; slightly 
ealeareous; clear boundary. 

A1—8 to 18 inches, dark grayish-brown (10YR 4/2) clay loam ; 
very dark grayish brown (10YR 8/2) when moist; 
moderate, medium, granular structure; slightly hard 
when dry, friable when moist; many fine roots; 
slightly calcareous ; gradual boundary. 

C—418 to 60 inches, brown (10YR 5/8) clay loam; dark brown 
(10¥R 4/3) when moist; moderate, medium, granular 
structure; slightly hard when dry, friable when moist ; 
many fine grass roots; strongly calcareous. 


The Al horizon ranges from 6 to 20 inches in thickness 
and from dark grayish brown to dark brown and reddish 
brown in color. Typically, the texture is loam, but it 
ranges from loam to clay loam. The C horizon ranges 
from loam to silty clay loam (20 to 82 percent clay) in 
texture and from brown to light yellowish brown and red- 
dish brown in color. 


Sweerwater SERres 


The Sweetwater soils have a surface layer of gray loamy 
to sandy material and a C horizon of mottled grayish- 
brown, alluvial fine sand that generally is moist. These 
soils are on bottom lands and are flooded frequently. 
They are poorly drained and moderately slowly permeable. 
They developed under a cover of tall and mid grasses. 

The Sweetwater soils are more poorly drained than the 
Lincoln soils, and they are mottled. They are more poorly 
drained than the Wann and Elsmere soils and have a 
coarser textured subsoil. 

A profile typical of a Sweetwater soil is located 200 
feet south and 200 feet west of the northeast corner of 
sec. 17, T.21 N., R. 25 W. 


AJ1—0 to 4 inches, gray (10YR 5/1) silt loam; very dark gray 
(10¥R 3/1) when moist; weak, fine, granular struc- 
ture; hard when dry, friable when moist; strongly 
calcareous; clear boundary. 

A12—4 to 12 inches, dark-gray (10YR 4/1) silty clay loam; 
very dark gray (10YR 3/1) when moist; weak, me- 
dium, subangular blocky structure; very hard when 
dry, firm when moist; strongly caleareous; clear 
boundary. 

C1—12 to 32 inches, light-gray (10¥R 7/2) fine sand; grayish 
brown (10YR 5/2) with many, coarse, distinct, dark- 
brown mottles when moist; single grain; loose when 
dry, very friable when moist; calcareous; abrupt 
boundary. 

C2—32 to 48 inches, light-gray (10YR 7/2) fine sand; grayish 
brown (10O¥R 5/2) when moist; single grain; loose 
when dry, very friable when moist; calcareous. 


The A horizon ranges from 0 to 18 inches in thickness, 
from loamy fine sand to silty clay loam in texture, and from 
gray to very dark grayish brown in color, The C horizon 
generally is fine sand, but in many places it is stratified 
with thin layers of finer textured material. It ranges from 

rayish brown to very pale brown and pale yellow. The 
depth to the water. table fluctuates seasonally between 1 
and 5 féet. Some areas ave affected by salinity. 


Tirron  SERTES 


The Tipton soils have a surface layer of dark-brown 
silt loam and a C horizon of brown, eolian silt loam. 
These soils are nearly level, well drained, and moderately 
permeable. They developed under a cover of mid and 
tall grasses. 


The Tipton soils have a thicker, darker colored surface 
layer and a finer textured profile than the Enterprise soils, 
and they are leached of lime to a greater depth. They 
have a coarser textured subsoil than the St. Paul soils. 

A. profile typical of Tipton silt loam is located 2,508 feet. 
south and 198 feet east of the northwest corner of sec. 27, 
T.17 N., R.99 W. 

A1—0 to 16 inches, dark-brown (7.5YR 4/2) silt loam; dark 
brown (7.5YR 3/2) when moist; moderate, fine and. 
medium, granular structure; slightly hard when dry, 
very friable when moist; many fine roots; mildly 
alkaline; gradual boundary, 

AC—16 to 24 inches, dark-brown (7.5YR 4/8) silt loam; dark 
brown (7.5YR 3/3) when moist; moderate, fine and. 
medium, granular structure; sligthly hard when dry, 
very friable when moist; many fine roots; slightly 
calcareous below a depth of 20 inches; moderately 
alkaline; gradual boundary. 

C—24 to 60 inches, brown (7.5YR 5/4) silt loam; dark brown 
(7.5YR 4/4) when moist; moderate, fine and medium, 
granular structure; slightly hard when dry, very fri- 
able when moist; few very fine roots; strongly 
calcareous. 


The A1 horizon ranges from 12 to 20 inches in thickness: 
and from dark brown to dark grayish brown or dark gray 
in color. The AC horizon ranges from 4 to 10 inches in. 
thickness. The C horizon ranges from brown to light 
reddish brown and pinkish gray in color. The depth to 
lime ranges from 15 to 36 inches but is most commonly 
17 to 24 inches. 


Trvott SERtes 


The Tivoli soils have a surface layer of grayish-brown 
fine sand and a C horizon of pink, eolian fine sand. These 
soils have a duned topography. They are excessively 
drained and very rapidly permeable. They developed 
under a cover of tall and mid grasses. 

The Tivoli soils have a coarser textured, less coherent: 
profile than the Pratt soils. They lack both the A2 hori- 
zon and the B2 horizon of recddish-yellow fine sandy 
loam that are typical of the Nobscot soils. 

A profile typical of Tivoli fine sand is located 2,040 feet 
south and 1,860 feet west of the northeast corner of sec. 13. 
T.21N., R. 26 W. 


A1—0 to 8 inches, grayish-brown (10YR 5/2) fine sand; dark 
grayish brown (1OYR 4/2) when moist; single grain; 
loose when dry or moist; many sage and grass roots; 
medium acid; gradual boundary, 

O—S to 50 inches, pink (7.5YR 7/3) fine sand; light brown 
(7.5YR 6/3) when moist; single grain; loose when 
dry or moist; numerous grass roots; slightly acid. 


The Al horizon ranges from 4 to 8 inches in thickness 


and from grayish brown to brown in color. The © hori- 
zon ranges from pink to brown and yellowish brown. 


Vernon Series 


The Vernon. soils have a surface layer of red clay loam 
and an AC horizon of red clay loam over silty and clayey 
shale of the Permian red beds. These soils are strongly 
sloping or steep, somewhat excessively drained, and slowly 
permeable. They developed under a cover of short and 
mid grasses. 

The Vernon soils have a finer textured subsoil and more 
clayey parent material: than the Woodward and Quinlan. 
soils. 
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A profile typical of Vernon clay loam is located 2,040 
feet east and 530 feet south of the northwest corner of sec. 
386, T.18 N., R. 28 W. 


A1—O to 4 inches, red (2.5YR 4/6) clay loam; dark red (25YR 
3/6) when moist; weak, fine, granular structure; hard 
when dry, firm when moist; many fine roots; calcare- 
ous; gradual boundary, 

AC—4 to 19 inches, red (2.5YR 5/6) clay loam; red (2.5¥R 
4/6) when moist; weak to moderate, fine, granular 
structure; hard when dry, firm when moist; many 
fine roots ; calcareous; gradual boundary. 

Dr—19 to 30 inches, red (10R 5/6), stratified silty and clayey 
shale of the Permian red beds; red (10R 4/6) when 
moist. 


The Al horizon ranges from 4 to 10 inches in thickness, 
from clay loam to clay (27 to 42 percent clay) in texture, 
and from red to pale red and light reddish brown in color. 
In texture, the AC horizon is similar to the A1 horizon. 
It ranges from red to pale red in color. The depth to lime 
ranges from 0 to 10 inches, and the depth to the Dr horizon 
from 8 to 25 inches. 


Wann Serres 


The Wann soils have a surface layer of dark grayish- 
brown fine sandy loam and a C horizon of mottled, pale- 
brown, alluvial fine sandy loam. These soils are on bottom 
lands that are seldom flooded. They are imperfectly 
drained and moderately rapidly permeable. ‘They de- 
veloped under a cover of tall and mid grasses. 

The Wann soils are better drained than the Sweetwater 
soils and have a finer textured subsoil. They are finer tex- 
tured than the Elsmere soils, and they are mottled and more 
poorly drained than the Bayard soils. 

A profile typical of Wann fine sandy loam is located 2,230 
feet north and 150. feet east of the southwest corner of sec. 
92,7. 21 N., R. 24 W. 


Ap—0 to 5 inches, dark grayish-brown (10YR 4/2) ‘fine sandy 
loam; very dark grayish brown (10YR 3/2) when 
moist; weak, fine, granular structure; hard when dry, 
very friable when moist; few, fine, fibrous roots; 
strongly calcareous; clear boundary. 

A1I—5 to 12 inches, dark grayish-brown (10YR 4/2) fine sandy 
Joum; very dark grayish brown (10Y¥R 3/2) when 
moist; moderate, fine, granular structure; hard when 
dry, friable when moist; few fine roots; strongly cal- 
careous; gradual boundary. 

C1—12 to 27 inches, pale-brown (10¥YR 6/8) fine sandy loam; 
brown (10Y¥R 5/3) when moist; hard when dry, very 
friable when moist; few fibrous roots; strongly cal- 
careous ; clear boundary. 

C2—27 to 42 inches, pale-brown (10YR 6/8) fine sandy loam; 
brown (10¥R 5/3) when moist; few, fine, distinct, 
strong-brown mottles; weak, fine, granular structure; 
hard when dry, very friable when moist; very few 
roots; strongly calcareous; gradual boundary. 

C8—42 to 47 inches, light brownish-gray (10YR 6/2) sandy clay 
Joam; grayish brown (1OYR 5/2) when moist; many, 
coarse, faint, strong-brown iron mottles ; massive; hard 
when dry, friable when moist; no roots; strongly cal- 
eareous; abrupt boundary. 

C4—47 to 56 inches, light-brown (7.5YR 6/4), stratified fine 
sandy. loam and fine sand; brown (7.5YR 5/4) when 
moist; single grain; hard when dry, very friable when 
moist; no roots; strongly calcareous. 


The Ai horizon ranges from 7 to 16 inches in thickness 
and from dark grayish brown to dark gray in color. Its 
texture is dominantly fine sandy loam, but.in places it is 
loam or clay loam. The subsoil ranges from fine sandy 


loam to loam (15 to 25 percent clay) in texture and from 
pale brown to grayish brown and pink in color. The depth 
to the water table fluctuates between 3 and 12 feet. 


Woopvwarp SErres 


The Woodward soils have a surface layer and an AC 
horizon of reddish-brown loam. The substratum consists 
of weakly consolidated silty and sandy red-bed material. 
These soils are gently sloping to steep, well drained, and 
moderately permeable. They developed under a cover of 
mid and tall grasses. 

The Woodward soils are deeper than the Quinlan soils, 
and they have a darker colored Al horizon. They lack the 
B2 horizon of the Carey soils. 

A profile typical of Woodward loam is located 2,580 feet 
west and 100 feet south of the northeast corner of sec. 11, 
T.24.N., BR. 24 W. 


A1—0 to 8 inches, reddish-brown (5YR 4/4) loam; dark red- 
dish brown (5YR 3/4) when moist; weak, fine, granu- 
Jar structure; soft when dry, very friable when 
moist; few fine roots; calcareous; gradual boundary. 

AC—8 to 14 imches, reddish-brown (SYR 5/4) loam; reddish 
brown (5YR 4/4) when moist; moderate, medium or 
fine, granular structure; soft when dry, friable when 
moist; few roots; strongly calcareous; gradual 
boundary. 


Ci—14 to 27 inches, red (25YR 5/6) loam; red (2.5YR 4/6) 
when moist; weak, fine, granular structure; soft when 
dry, very friable when moist; strongly calcareous; 
elear boundary. 

Cea—27 to 380 inches, red (2.5YR 5/8) very fine sandy loam; 
red (2.5YR 4/8) when moist; visible limy layer con- 
sisting of partly weathered, weakly consolidated silty 
and sandy material of the Permian red beds. 

The Al horizon ranges from 0 to 12 inches in thick- 
ness and from reddish brown to dark reddish gray and 
dark brown in color. The C horizon ranges from very fine 
sandy loam to loam in texture and from red to light red- 
dish brown in color. The Cea horizon is at a depth of 
more than 15 inches. The depth to the stratified red beds 
is 18 to 50 inches. 


YaHoua SErres 


The Yahola soils have a surface layer of reddish-brown 
fine sandy loam and a C horizon of light reddish-brown, 
alluvial fine sandy loam. These soils are on bottom Jands 
that are seldom flooded. They are well drained and mod- 
erately rapidly permeable. They developed under a cover 
of mid and tall grasses. 

The. Yahola soils are coarser textured than the Spur 
soils, 

A profile typical of Yahola fine sandy loam is located 
1,000 feet north and 660 feet east of the southwest, corner 
of sec. 82, T,18 N., R. 22 W. 


Al—0O to 10 inches, reddish-brown (5YR 5/4) fine sandy loam; 
reddish brown (5Y¥R 4/4) when moist; weak, fine, 
granular structure; slightly hard when dry, very fri- 
able when moist; many, fine, fibrous grass roots; 
slightly calcareous; clear, smooth boundary. 

AC—10 to 14 inches, reddish-brown (2.5YR 5/4) fine sandy 
loam ; reddish brown (2.5YR 4/4) when moist; weak, 
fine, granular structure; slightly hard when dry, very 
frinble when moist; many very fine roots; slightly 
calcareous; clear, smooth boundary. 
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C1—14 to 28 inches, light reddish-brown (2.5YR 6/4), stratified 
fine sand, fine sandy loam, and loam in layers % inch 
to 2.ineches thick; reddish brown (2.5YR 5/4) when 
moist; weak, fine, granular structure; slightly hard 
when dry, friable when moist; numerous, very fine, 
fibrous roots; strongly calcareous; clear, smooth 
boundary. 

C2—28 to 44 inches, red (2.5YR 5/6) silt loam of low silt 
and clay content; red (2.5YR 4/6) when moist; weak, 
medium, granular structure; hard when dry, friable 
when moist; few very fine roots; strongly calcareous; 
clear, smooth boundary. 

C3—44 to 60 inches, light reddish-brown (5YR 6/4), stratified 
fine sandy loarn and fine sand; reddish-brown (5YR 
5/4) when moist; weak, fine, granular structure; 
slightly hard when dry, very friable when moist; very 
few roots; strongly calcareous. 


The Al horizon ranges from 0.to 12 inches in thickness. 
The C horizon ranges from Hight reddish brown to red and 
reddish yellow in color. The texture of the Al and the C 
horizons is dominantly fine sandy loam, but in places it.is 
very fine sandy loam. 


ZAVALA SERIES 


The Zavala soils have a surface layer of grayish-brown 
fine sandy loam and a © horizon of noncalcareous, pale- 
brown, alluvial fine sandy loam. ‘These soils are on bot- 
tom lands that are seldom flooded. They are somewhat 
excessively drained and moderately rapidly permeable. 
They developed under a cover of mid and tall grasses. 

The Zavala soils are noncalcareous and are finer tex- 
tured than the Lincoln soils, and they are more excessively 
drained than the Bayard soils. 

A profile typical of Zavala fine sandy loam is located 
2,240 feet east and 130 feet north of the southwest corner of 
sec..2, T. 19 N., R. 22 W. 


A1—O to 4 inches, grayish-brown (10YR 5/2) loamy fine sand ; 
very dark grayish brown (10¥R 3/2) when moist; 
weak, very fine, granular structure; hard when dry, 
very friable when moist; numerous, fine, fibrous grass 
roots; neutral; clear boundary. 

A1l1—4 to 11 inches, dark-brown (10YR 4/3) fine sandy loam ; 

dark brown (10¥R 3/3) when moist; weak, fine and 

medium, granular structure; slightly hard when dry, 
very friable when moist; many fine grass roots; 
slightly acid; clear boundary. 

to 18 inches, dark grayish-brown (10¥R 4/2) fine 

sandy loam; very dark grayish brown (10YR 3/2) 

when moist; weak, fine and medium, granular struc- 

ture; slightly hard when dry, very friable when moist ; 
few roots; slightly acid; clear boundary. : 

C1—18 to 24 inches, pale-brown (10YR 6/3) fine sand; brown 
(10¥R 5/3) when moist; single grain; soft when dry, 
very friable when moist; no roots; medium acid; clear 
boundary. 

C2—24 to 89 inches, grayish-brown (10YR 5/2) fine sandy 
loam; dark grayish brown (10YR 4/2) when moist; 
weak, fine and medium, granular structure that breaks 
to single grain; slightly hard when dry, very friable 
when moist; no roots; slightly acid; clear boundary: 

C8—89 to 60 inches, pale-brown (10YR 6/3) loamy fine sand; 
brown (10Y¥R 5/3) when moist; single grain; loose 
when dry, very friable when moist; no roots; slightly 
acid. 


AC—11 


The A horizon ranges from ‘0 to 18 inches in thickness 
and from grayish brown to dark brown in color. Its tex- 
ture is dominantly fine sandy loam, but in places it is loamy 
fine sand. The C horizon ranges from pale brown to gray- 
ish brown and very pale brown in color. Its texture is 
generally fine sandy loam (less than 15 percent clay). 


Mechanical and Chemical Analysis 
of the Soils 


The soil survey reports of Texas, Cimarron, and Roger 
Mills Counties give data obtained by mechanical and chem- 
ical analysis of samples taken from soils of the Carey, Dal- 
hart, Mansker, Nobscot, Richfield; and St. Paul series. 
These soils are essentially the same as those of the same 
series mapped in Ellis County. The data are useful to soil 
scientists in classifying soils and in developing concepts of 
soil genesis. If properly interpreted, the data are related 
to the practical aspects of soil management for the produc- 
tion of crops and grass and for other uses. 


General Nature of the County 


_ Additional information about Ellis County is given in 
this section. It will be useful mainly to persons not famil- 
iar with the county. It tells about the development, 
natural resources, agriculture, climate, transportation, 
markets, and community facilities of the county. 


Settlement and Development 


The area that now makes up Ellis County originally 
belonged to the Creek, Seminole, Cheyenne, Arapaho, and 
Cherokee Indians. Ellis County was created during the 
Oklahoma Constitutional Convention from the northern 
part of Day County and the southwestern part of Wood- 
ward County. 

The area that is now the southern part of Ellis County 
was opened for settlement on April 19, 1892. This area 
and the northern part of the present Roger Mills County 
were designated as County “IK” before Oklahoma became 
a State, and then as Day County. ‘The northern part of 
Ellis County was first included in the area designated as 
County “N,” and then as part of Woodward County. 

- Most of the early settlers lived on farms. They estab- 
lished homesteads on quarter sections of land. Some areas 
were not suited to cultivation, and some of the settlers quit 
farming and gave up their homesteads. As a result, the 
other farming units increased in size. 

. In 1960, the population of the county was 5,457, and that 
of Arnett, the county seat, was 547. Other centers of pop- 
ulation include Shattuck (population 1,625), Gage (popu- 
lation 482), and Fargo (population 291). 


Natural Resources 


The natural resources of Ellis County include water, 
petroleum, natural gas, gravel, and caliche. 

The water supply comes mainly from wells and ponds. 
Water for towns is generally supplied by wells. Wells 
and ponds supply water for agricultural needs. More 
than 600 ponds provide water for livestock. Windmills 
are commonly used for pumping water on farms and 
ranches. Springs, artesian wells, and perennial streams 
are additional sources of water for some farmers and 
ranchers. ‘The water is of good quality. 

Petroleum and natural gas have been discovered in the 
county and further explorations are.underway. The pro- 
duction of natural gas is the principal industry in the 


ELLIS COUNTY, OKLAHOMA 77 


county. The northwestern part of the county is being de- 
veloped as a producing field, and many other wells are 
dotted over the county.. Many wells produce both natural 
gas and distillates, 

There are many caliche beds that furnish material for 
road surfacing. A few gravel pits provide good-quality 
gravel in local areas. 


Transportation and Markets 


Ellis County is served by two railroads. The main line 
of the Santa Fe serves Fargo, Gage, and Shattuck. The 
Missouri-Kansas-Texas Railroad crosses the northeastern 
corner of the county. 

Federal and State highways form a good network of 
paved roads. U.S. Highway No. 60 and State Highway 
No. 51 extend east to west across the central part of the 
county. U.S. Highway No. 283 runs north and south 
through Shattuck and Arnett. State Highways No. 46, No. 
15, and No. 51 branch out as paved or graveled roads that 
connect the towns. . 

In farm areas, graded dirt, gravel, or caliche roads, laid 
out on section lines, provide access to the hard-surtaced 
roads. The range areas have few roads. : 

Grain elevators at Shattuck, Gage, and Fargo furnish 
facilities for storage, rolling, grinding, or mixing feed, 
and also provide commercial feed for livestock. Many 
dairy farmers market their milk at Amarillo, Tex. Live- 
stock is marketed at sale rings in Shattuck or in Wood- 
ward, Woodward County. Poultry products are sold 
locally and also outside the county. 

Most of the city parks have many recreational facilities. 
Artesian Beach, near Gage, provides facilities for fishing, 
swimming, and picnicking. There are many farm ponds 
that are spring fed, and they provide excellent fishing. 
Hunting and fishing are available in the area developed by 
the Oklahoma Wildlife Department in the southwestern 
part of the county. Quail are plentiful and can be hunted 
throughout the county. Other game birds and animals 
have smaller populations. 


Agriculture 


This subsection gives some statistics on agriculture in 
Ellis County, as reported by the U.S. Census of Agricul- 
ture for 1959. 

. Much of the income from agriculture is derived from 
beef cattle, dairy products, wheat, and sorghum. Farmers 
have modern equipment and power machinery. Electric 
power is widely used. The homes are equipped with mod- 
ern. facilities. 

About 250,200 acres is cropland; about 7,800 acres is 
forest. and woodland; and about 3,400 acres is used for 
other agricultural purposes. In 1959, there were 820 farms 
in the county. The average size was about 853 acres. 

The main crops grown in the county are wheat and sor- 
ghum. Wheat, the principal cash crop, is grown primarily 
for grain, but much of the wheat acreage is also pastured. 
Both grain sorghum and forage sorghum are grown. 
Many dairy farmers grow forage sorghum for ensilage. 
In 1959, wheat was grown on 97,878 acres, and sorghum for 
all purposes on 30,905 acres. Other crops, such as barley, 
oats, rye, broomcorn, cotton, alfalfa, and sweetclover, are 
grown to a lesser extent. 


In this county much of the farm income is derived from 
the sale of livestock and livestock products. Beef cattle 
and dairy cattle are the chief livestock. In 1959, there 
wee 44,005 cattle and calves, of which 4,731 were dairy 
cattle. 


Climate ™ 


Ellis County has the subhumid, temperature, continen- 
tal climate typical of the central part of the Southern 
Great Plains region. Masses of cold, dry air from the 
north and masses of warmer, moist air from the Gulf of 
Mexico alternately influence the weather. 

Seasonal changes are gradual. Winter is moderately 
cold. Sunshine and warm southerly winds generally re- 
turn within 38 or 4 days after the passage of the cold, north- 
ern storms. Spring is a season of variable weather, high 
precipitation, and frequent severe local storms and tor- 
nadoes. Summer is hot and wet. The high temperatures 
are moderated by cold nights, low humidity, an cooling 
breezes. Autumn has long periods of pleasant weather- 
interspersed with soaking rains. 

Ellis County has wide variations in temperature. Tem- 
peratures are highest in July and August. Readings of 
110° F. were recorded on 5 days between June 25, 1911, and 
August 13, 1936. December and January are the coldest 
months. The record low temperature of —18° occurred 
on January 12, 1912. The mean annual temperature is 
58.5°. ‘The mean monthly temperature is 35.8° in January 
and 80.6° im July, and the mean daily variation is 26.3°. 
In the past 30 years, readings of zero or below have been 
recorded on 36 days in 16 different years. On the average, 
there were only 10 days each year when the temperature did 
not rise above freezing. Temperatures of 90° occur as 
early as March and as late as October, and temperatures of 
100° occur as early as May and as lateas September. Tem- 
peratures of 90° or higher occur on an average of 78 days 
per year, and temperatures of 100° or higher on 15 days 
per year. The greatest number of days in any one year 
having a temperature of 100° or higher was 44 days in 
1934. In July of that year, temperatures of 100° or higher 
occurred on. 24 days, of which 15 days were consecutive. 

The average annual precipitation in Ellis County, based 
on a 30-year period at Arnett, is slightly more than 21 
inches, but the annual total has ranged from a low of 11.58 
inches in 1910 to a high of 38.96 inches in 1941. The 
amount and distribution of rainfall are favorable for 
crops. About 37 percent of the annual precipitation falls 
in summer during late afternoon and early evening thun- 
derstorms; 32 percent falls in spring during hard showers 
and thundershowers; 20 percent falls in autumn, during 
heavy showers; and 11 percent falls in winter. during 
fairly gentle rains. Summer is the wettest season, and 
May is the wettest month. Occasionally, 2 to 4 inches of 
rain falls in 24 hours. Wet spells are infrequent, but oc- 
casionally they delay harvesting, and they may delay 
planting or necessitate the replanting of some crops. In 
most years, hard rains cause some loss of crops, seed, and 
soil. 


The average annual snowfall is about 11 inches in the 
southern part of Ellis County and about 13 inches in the 


4“ By Srantey Horsroox, State climatologist, U.S. Weather Bu- 
reau. 
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Taste 9.—Temperature and precipitation data 


[All data from records kept at Arnett, Ellis County, for the years 1931-60] 


Temperature Precipitation 
Two years in 10 will have One year in 10 will 

at least 4 days with— have— Days with Average 

Month Average | Average snow cover depth of 

daily daily Average of 1 inch snow on 

maximum | minimum | Maximum Minimum total or more days with 

temperature | temperature Less More snow cover 
equal to or | equal to or than— than— 
higher than—jlower than— 
Inches Inches Faches Number Number 

January_---------+- 48. 4 23. 3 69 6 . 66 . 2 1.5 6 2 
February__..------- 52. 7 26. 9 70 11 . 96 el 2.4 4 2 
March..----------- 60. 6 32, 9 78 17 1.17 wl 2.1 3 2 
Aprilc.c2-2ssteuses 70.8 43. 9 87 30 2, 12 4 4.3 2 4 
AYRcecstooue wed 78. 4 53. 9 93 40 3. 68 1.5 6.9 OWeteree 
Junewcsece ese oeeee 88. 8 61.3 100 54 3, 42 .9 6.4 0 |_-- eee eee 
JU yess sees 93. 5 67. 6 103 61 2, 28 .2 5.1 Oo ee Set see seh 
August.--.---- 93. 8 67.1 104. 59 2. 38 32 4.2 Oh e Geese 
September 85. 4 58. 9 96 46 1. 66 sal 3.6 Oo e2oe2 eel ee 
Ocetober__...-------- 74,1 47. 4 88 35 2. 07 -i 5.6 Oecd 
November--_.------ 60. 4 33. 0 69 18 . 74 0 2.1 1 3 
December_.-------- 51.5 26. 2 70 13 . 69 0 1.5 3 2 
Vario: si esec 71.5 45, 2 1105 2—2 21. 83 13.9 30. 4 19 3 


1 Average annual highest temperature. 


northern part. The heaviest. snow in a single season was 
47.6 inches in 1911-12; the heaviest in 1 month was 18 
inches in February 1912; and the heaviest in 1 day was 12 
inches, occurring on December 23, 1918. Snow seldom 
stays on. the ground more than 4 or 5 days, but occasionally 
it stays for several weeks. 

Table 9 shows, by months, the average daily maximum 
temperature, the average daily minimum temperature, and 
the average precipitation at Arnett for the period 1931-60. 

The prevailing winds are from the northwest in winter 
and from the south the rest of the year. The average 
windspeed is about 14 miles an hour, but the velocity ranges 
from 11 miles an hour in August to 16 miles an hour in 
March and April. Strong winds of 25 to 40 miles an hour 


2 Average annual lowest temperature. 


and gusts of 80 miles an hour associated with violent squall 
lines and severe thunderstorms are most common in spring. 
A. windspeed of 83 miles an hour, averaged over a period 
of 1 minute, occurs every 50 years. Tornadoes are the 
storms most dreaded in the county, but only 32 tornadoes 
have been recorded in Ellis County since 1875. The 
Woodward tornado on April 9, 1947, was the most severe. 

Hailstorms are destructive to crops and property. In 
16 different years in the last 388 years, 27 hailstorms have 
caused damage in Ellis County. Probability computations 
show that in about 58 percent of the years no destructive 
hailstorm will occur, that in 81 percent'of the years no more 
than 1 destructive hailstorm will occur, and that in 89 per- 
cent of the years no more than 2 destructive hailstorms will 


Taste 10.—Probabilities of freezing temperatures in spring and in fall 


[Based on data from records kept at Buffalo, Harper County; at Hammon, Roger Mills County; at Reydon, Roger Mills County; 
and at Woodward, Woodward County] 


Dates for given probability at temperature levels shown 
Probability 
16° F. 20° F. 24° F. 28° F, 32° F. 

Spring: 

1 year in 10, later than____--.-------- March 25_...--- April 3__-.-.--- April 9._.------ April 15_------- May 1. 

2 years in 10, later than_. March 17.__--- March 27____.-- April 8_---.---- April 10..------ April 25. 

5 years in 10, later than..-.--------- March 2__-..---| March 14.-..-- March 24____..- March 31__----- April 14. 
Fall: 

1 year in 10, earlier than__._.-------- November 18---| November 3__--] October 30_._-- October 21___-- October 10. 

2 years in 10, earlier than.._.-------- November 20_...| November 10__-]| November 4..._| October 25__-~-- October 14. 

5 years in 10, earlier than...-.------- December 5____. November 23._-.| November 11...) November 3..--] October 23. 
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occur, Over half of the hailstorms occur in strips more 
ae 10 miles long, and almost 75 percent occur before 
uly. 

In Ellis County large amounts of water are lost through 
evaporation. Moisture received during July and August 
is often rapidly evaporated by high temperatures and hot, 
dry winds. The average annual lake evaporation is 64 
inches, and 9.6 percent of this occurs from May through 
October. Sometimes summer-growing crops are harmed 
to such an extent by the winds that they co not recover. 
Crops growing on clayey soils are the most susceptible to 
summer drought and wind parching. 

The average freeze-free season is 192 days, and the varia- 
tion within the county is only a few days. This is ade- 
quate time for the crops to mature. The latest freeze re- 
corded was on May 11, 1946, and the earliest was on 
October 5, 19382. Late frosts occasionally kill or cause 
serious damage to fruit buds but seldom reduce yields of 
small grain. Early frosts often reduce cotton yields. 

Table 10 gives the probable dates of freezing tempera- 
tures in spring and in fall. 

Ellis County has a climate that is generally favorable to 
the normal sequence of agricultural operations. Except 
during prolonged and severe droughts, the unfavorable 
variations in temperature and precipitation. can be offset 
by good management. Except for a few days following a 
heavy rai or snow, it is possible to do farmwork almost 
any time during the year. 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or 
cluster, such as a clod, crumb, block, or prism. 

Alkali soil. Generally, a highly alkaline soil. Specifically, an 
alkali soil has so high a degree of alkalinity (pH 8.5 or higher) 
or so high a percentage of exchangeable sodium (15 percent or 
more of the total exchangeable bases), or both, that the growth 
of most crop plants is impaired. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 


Available moisture capacity. The capacity of a soil to hold water 
in a form available to plants. Amount of moisture held in soil 
between field capacity, or about one-third atmosphere of ten- 
sion, and the wilting coefficient, or about 15 atinospheres of 
tension. 

Buried soil. A developed soil, once exposed but now overlain by 
a more recently formed soil. 

Caleareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute, hydrochloric acid. 

Caliche. A more or less cemented deposit of calcium carbonate in 
many soils of warm-temperate areas, as in the Southwestern 
States. The material may consist of soft, thin layers in the 
soil; or it may consist of hard, thick beds just beneath the 
solum ; or it may be exposed at the surface by erosion, 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a textural class, soil material that 
is 40 percent or more clay, less than 45 percent sand, and less 
than 40 pereent silt. 

Clay film. A thin coating of clay on the surface of a soil aggre- 
gate. Synonyms: clay coat, clay skin. 

Claypan. <A compact, slowly permeable soil horizon that contains 
more clay than the horizon above and below it. A claypan is 
commonly hard when dry and plastic or stiff when wet. 

Colluvium. Soil material, rock fragments, or both, moved by creep, 
slide, or local wash and deposited at the ‘base of steep slopes. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of soil 
grains cemented together. The composition of some concre- 
tions is unlike that of the surrounding soil. Calcium carbon- 
ate and iron oxide are examples of material commonly found 
in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. ‘Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent ; will not hold together in a mass. 

Friable-——When moist, easily crushed under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm—When moist, can be crushed under moderate pressure be- 
tween thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic—When wet, readily deformed by moderate pressure, but 
can be-pressed: into 4 lump; will form a. “wire” when rolled 
between thumb and forefinger. 

Sticky—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft—When dary, breaks into powder or individual grains under 
very slight pressure. 

Cemented,.—Hard and brittle; little affected by moistening. 

Diversion, or diversion terrace. A ridge of earth, generally a ter- 
race, that is built to divert runoff from its natural course and, 
thus, to protect areas downslope from the effects of such runoff. 

Erosion. The wearing away of the land surface by wind, running 
water, and other geological agents. 

Flood plain. Nearly level land, consisting of stream sediments, 
that borders a stream and is subject to flooding unless protected 
artificially. 

Genesis, soil, The manner in which a soil originated, with special 
reference to the processes responsible for the development of 
the solum, or true soil, from the wuneonsolidated parent 
material. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil-forming 
processes. These are the major soil horizons: 

A horizon.—The mineral horizon at ithe surface. It has an ac- 
cumulation of organic matter, has been leached of soluble 
minerals and clay, or shows the effects of both. 

B horizon.—The horizon in which clay minerals or other material 
has accumulated, or that has developed a characteristic 
blocky or prismatic structure, or that shows the effects of 
both processes. 

C horizgon.—The unconsolidated material immediately under the 
true soil. 

D horizon.—Any layer, or stratum, underlying the C horizon, or 
the B horizon if no C horizon is present. 
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Irrigation. Application of water to soils to assist in production of 
crops. Methods of irrigation are— 

Border.—Water is applied at the upper end of a strip in which 
the lateral flow of water is controlled by small earth ridges 
ealled border dikes, or borders. 

Basin—Water is applied rapidly to relatively level plots sur- 
rounded by levees or dikes. 

Controlled flooding —Water is released at intervals from closely 
spaced field ditches and distributed uniformly over the field. 

Corrugation—W ater is applied to small, closely spaced furrows 
or ditches in fields of close-growing crops or in orchards, to 
confine the flow of water to one direction. 

Furrow.—Water is applied in small ditches made by cultivation 
implements used for tree and row crops. 

Sprinkler—Water is sprayed over the soil surface through pipes 
or nozzles from & pressure system. 

Subdirrigation—Water is applied in open ditches or tile lines until 
the water table is raised enough to wet the soil. 

Wild flooding. —Irrigation water is released at high points and 
flows to the field without control of distribution. 

Level terrace. A terrace that follows the contour exactly, as con- 
trasted with a graded terrace. Used only on permeable soils 
where conservation of moisture for crops is particularly im- 
portant or where outlet channels are not practical. 

Loess. <A fine-grained eolian deposit consisting dominantly of silt- 
sized particles. 

Morphology, soil. The makeup of the soil, including the texture, 
structure, consistence, color, and other physical, mineralogical, 
and biological properties of the various horizons of the soil 
profile. 

Mottled. Irregularly marked with spots of different colors that 
vary in number.and size. Mottling in soils generally indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: abundance—few, common, and many; size—jine, me- 
dium, and coarse; contrast—faint, distinct, and prominent. 
The size measurements are these: fie, less than 5 millimeters 
(about 0.2 inch) in diameter along the greatest dimension ; me- 
dium, ranging from 5 millimeters to 15 millimeters (about 0.2 to 
0.6 inch) in diameter along the greatest dimension ; and coarse, 
more than 15 millimeters (about 0.6 inch) in diameter along 
the greatest dimension. 

Munsell notation. A system for designating color by degrees of 
the three simple variables—hue, value, and chroma. For ex- 
ample, a notation of 10YR 6/4 is a color with a hue of 10YR, a 
value of 6, and a chroma of 4. 

Natural drainage. Refers to the conditions that existed during 
the development of the soil, as opposed to altered drainage, 
which is commonly the result of artificial drainage or irriga- 
tion but may be caused by the sudden deepening of channels 
or the blocking of drainage outlets. Seven different classes of 
natural drainage are recognized. 


Hacessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly perme- 
able layer in or immediately beneath the solum. They have 
uniform color in the A and upper B horizons and have 

_ mottling in the lower B and the C horizons. 

Imperfectly or somewhat poorly drained soils are wet for signifi- 
eant periods but not all the time. If podzolic, they com- 
monly have mottling below 6 to 16 inches in the lower A 
horizon and in the B and G horizons. 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 

Very poorty drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light 
gray, with or without mottling, in the deeper parts of the 
profile. 


Ped. An individual natural soil aggregate, such as a crumb, a 
prism, or a block, in contrast to a clod. 


Permeability. The quality of a soil horizon that enables water or 
air to move through it. Terms used to describe permeability 
are as follows:very slow, slow, moderately slow, moderate, 
moderately rapid, rapid, and very rapid. 

pH value. A numerical means for designating relatively weak 
acidity and alkalinity in soils. A pl value of 7.0 indicates 
precise neutrality; a higher value, alkalinity; and a lower 
value, acidity. 

Plowpan. A compacted layer formed in the soil immediately below 
the plowed. layer. 

Profile, soil. A vertical section of the soil through all its-horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. An 
acid, or “sour,” soil is one that gives an acid reaction ; an alka- 
line soil is one that is alkaline in reaction. In words, the de- 
grees of acidity or alkalinity are expressed thus: 


pit 
Extremely acid_----.----.-__.---. (fe Sass Below 4.5 
Very strongly acid_ -- 45 to 5.0 
Strongly -ACid nes cooden wes tyes eee 5.1 to 5.5 
Medn AO oo a cee cee nemanuselS 5.6 to 6.0 
BUBHUY Ati be ee eh ewe 6.1 to 6.5 
Neutral_______ -- 66 to 7.38 
Mildly alkaline___-_ -- 74 to 7.8 
Moderately alkaline------.__-_--.-.---------_--- T9 to 84 
Strongly allkaline___--_-.-_______------_-----_--_-- 8.5 to 9.0 
Very strongly alkaline__.___..--.--__---------_.. 9.1 and 

higher 


Residual material. Unconsolidated, partly weathered mineral ma- 
terial that accumulates over disintegrating solid rock. 

Saline soil. A soil that contains soluble salts in amounts that im- 
pair growth of plants, but that does not contain excess ex- 
changeable sodium. 

Sand. As a soil separate, individual rock or mineral fragments 

0.05 to 2.0 millimeters in diameter: Most sand grains consist 

of quartz, but they may be of any mincral composition. As 

a textural class, soil that is 85 percent or more sand and not 

more tham 10 percent clay. 

AS a soil separate, individual mineral particles that range in 
diameter from the upper limit of clay (0.002 millimeter) to the 
lower limit of very fine sand (0.05 millimeter), As a textural 
class, soil that is 80 percent or more silt and less than 12 per- 
cent clay. 

Soil. A natural, three-dimensional body on the earth’s surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting upon 
parent material, as conditioned by relief, over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in equiva- 
lent diameter and ranging between specified size limits. 'The 
names and sizes of separates recognized in the United States 
are as follows: very coarse sand (2.0 to 1.0 millimeters) ; 
coarse sand (1.0 to 0.5 millimeter) ; medium sand (0.5 to 0.25 
millimeter) ; fine sand (0.25 to 0.10 millimeter) ; very fine sand 
(0.10 to 0.05 millimeter) ; sit (0.05 to 0.002 millimeter) ; and 
clay (less than 0.002 millimeter). The separates recognized by 
the International Society of Soil Science are as follows: I 
(2.0 to 0.2 millimeters) ; II (0.2 to 0.02 millimeter) ; III (0.02 
to 0.002.milimeter) ; IV (less than 0.002 millimeter). 

Solum. ‘The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material. Living roots and other 
plant and animal life are largely confined to the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatic (ver- 
tical axis of aggregates longer than horizontal), columnar 
(prisms wtih rounded tops), blocky (angular or subangular), 
and gramuer. Structureless soils are (1) single grain (each 
grain by itself, as in dune sand) or (2) messive (the particles 
adhering without any regular cleavage, as in many claypang 
and hardpans), 


Silt. 
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Subsoil. ‘Technically, the B horizon; roughly, the part of the pro- 
file below plow depth. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches In thickness. The 
plowed layer. 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surplus runoff so that the water soaks into 
the soil or flows slowly to a prepared outlet without harm. 
Terraces in fields are generally built so they can be farmed. 
Terraces intended mainly for drainage have a deep channel 
that is maintained in permanent sod. 

Terrace: (geological). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, a lake, or the sea. Stream terraces 
are frequently called second bottoms, as contrasted to flood 
plains, and are seldom subject to overflow. Marine terraces 
were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soil. The basic textural classes, in order of 


increasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty Glay loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further divided by 
specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the friable 
state and is associated with high noncapillary porosity and 
stable, granular structure. <A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Topsoil. A presumed fertile soil or soil material, ordinarily rich 
in organic matter, used to topdress roadbanks, lawns, parks, 
and gardens, 

Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places an 
upper, or perched, water table may be separated from a lower 
one by a dry zone. 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL LEGEND 


The first capital letter is the initial one of the soil name. 

A second capital letter, if used, shows the slope. Some 
symbols that do not contain a slope letter are for nearly level 
soils, such as Sweetwater soils; other soil mapping units, 
such as P otter soils, have a considerable range in slope. 

A final number, 2 or 3, in the symbol shows that the soil is 
eroded or severely eroded. 


NAME 
Bayard fine sandy loam 
Berthoud fine sandy loam, 3 to 5 percent slopes 
Berthoud fine sandy loam, 5 to 12 percent slopes 
Brownfield fine sand, 1 to 3 percent slopes 
Blown—out land 


Breaks — alluvial land complex 
Broken land 


Carey silt loam, 1 to 3 percent slopes 
Carwile—Pratt complex 


Dalhart fine sandy loam, | to 3 percent slopes 
Dalhart fine sandy loam, 3 to 5 percent slopes 


Elsmere loamy fine sand 
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WORKS AND STRUCTURES 

Highways and roads 

Dual on. ee. 

Good motor 

Poor motor 

Trail 
Highway markers 

National Interstate 0.00... 


State 


CONVENTIONAL SIGNS 
BOUNDARIES 


National or state 
County 

Township, U. S. 
Section line, corner 
Reservation 


Land grant 


OKLAHOMA AGRICULTURAL EXPERIMENT STATION 


SOIL SURVEY DATA 


Soil boundary 


and 


Gravel 


symbol 


Stones 


Rock outcrops 


Chert fragments 


Clay spot 


Sand s| 


pot 


Enterprise very fine sandy loam, | to 3 percent slopes 
Enterprise very fine sandy loam, 3 to 5 percent slopes 
Enterprise very fine sandy loam, 5 to 8 percent slopes 
Enterprise very fine sandy loam, 8 to 20 percent slopes Single track 


Railroads Gumbo or scabby spot 


Eroded sandy land 
Gravelly broken land 


Loamy alluvial land 
Likes loamy fine sand 
Lincoln soils 


Mansker loam, 1 to 3 percent slopes 

Mansker loam, 3 to 5 percent slopes 

Mansic clay loam, | to 3 percent slopes 

Mansic clay loam, 3 to 5 percent slopes 

Mansic clay loam, 5 to 8 percent slopes 

Mansic clay loom, 3 to 8 percent slopes, eroded 
Miles fine sandy loam 1 to 3 percent slopes 

Miles fine sandy loam, 3 to 5 percent slopes 
Mansker—Potter complex, 3 to 5 percent slopes 
Mansker—Potter complex, 5 to 20 percent slopes 
Manter—Otero fine sandy loams, | to 3 percent slopes 
Manter—Otero fine sandy looms, 3 to 5 percent slopes 


Nobscot—Brownfield fine sands, hummocky 
Nobscot—Brownfield complex, severely eroded 
Nobscot fine sand, rolling 


Otero—Mansker complex 
Otero soils, undulating 
Otero soils, hummocky 


Potter soils 

Pratt fine sandy loam, undulating 

Pratt fine sandy loam, hummocky 
Potter—Berthoud complex 

Pratt loamy fine sand, undulating 

Pratt loamy fine sand, hummocky 
Potter—Mansker complex, severely eroded 
Pratt—Tivoli loamy fine sands 


Quinlan—Woodw ard loams, 8 to 20 percent slopes 


Rough broken land 

Richfield clay loam, 1 to 3 percent slopes 
Richfield clay loam, 3 to 5 percent slopes 
Riverwash 


St. Paul silt loam, 0 to 1 percent slopes 
St. Paul silt loam, 1 to 3 percent slopes 
Spur loam 

Sweetwater soils 


Tipton silt loam, high 
Tivoli fine sand 


Vernon complex 


Wann fine sandy loam 
Woodward loam, 1 to 3 percent slopes 
Woodward loam, 3 to 5 percent slopes 


Woodward—Quinlan loams, 3 to 8 percent slopes, eroded 


Woodward—Quinlan loams, 5 to 12 percent slopes 
Yohola fine: sandy ‘loam 


Zavala fine sandy loar 


Multiple track 
Abandoned 
Bridges and crossings 
Road 
Trail, foot 
Railroad 
Ferries 
Ford 
Grade 
R. R. over 
R. R. under 
Tunnel 
Buildings 
School 
Church 
Station 
Mines and Quarries 
Mine dump 
Pits, gravel or other 
Power lines 
Pipe lines 
Cemeteries 
Dams 
Levees 


Tanks 


Windmills 


DRAINAGE 
Streams 
Perennial 


Intermittent, unclass. 


Canals and ditches 

Lakes and ponds 
Perennial 
Intermittent 

Wells 

Springs 

Marsh 

Wet spot 


Drainage ends 


RELIEF 


Escarpments 


VU YY YOY vy 


Bedrock 


Other AENTATETTEO TTT TTD yey ry py eT TTT 


Prominent peaks 


Depressions 


Crossable with tillage 
implements ..... 


Not crossable with tillag 
RSIS, cece eccs pe isiasix 


Contains water most of 
the time. 


Made land 


Severely eroded spot 


Blowout, wind erosion 


Gullies 


Soil map constructed 1964 by Cartographic Division, 
Soil Conservation Service, USDA, from 1951 aerial 
photographs. Controlled mosaic based on Oklahoma 
plane coordinate system, north zone, Lambert conformal 
conic projection. 1927 North American datum. 
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769-937 O - 66 (Face p. 82) 


MaB 
MaC 
McB 
McC 
McD 
McD2 
ME£B 
MfEC 
MpC 


MpE 


MrB 


MrC 


GUIDE TO MAPPING UNITS 


[See table 1, p. 7, for approximate acreage and proportionate extent of the soils, table 2, p. 36, for predicted yields of principal crops; table 3, p. 40, for estimated yields of range vegetation; 
table 4, p. 43, for the suitability of soils for windbreaks and post-lot plantings; tables 5, 6, and 7, pp. 46, 52, and 58, for soil properties affecting engineering and for interpretations of 
these properties; and table 8, p. 65, for classification of soils by order, great soil group, and series | 


Mapping unit 


Bayard fine sandy loam---------------------------- 
Berthoud fine sandy loam, 3 to 5 percent slopes--- 
Berthoud fine sandy loam, 5 to 12 percent slopes-- 
Brownfield fine sand, | to-3 percent slopes------- 
Blown-out land -----------------------------2-0--- 
Breaks-alluvial land complex-----------------+----- 
Broken land---------------------- +2520 corer rrr 
Carey silt loam, 1 to 3 percent slopes------------ 
Carwile-Pratt complex-----------------+-0--------- 
Dalhart fine sandy loam, 1 to 3 percent slopes---- 
Dalhart fine sandy loam, 3 to 5 percent slopes---- 
Elsmere loamy fine sand--------------------------- 
Enterprise very fine sandy loam, 1 to 3 percent 


slopes-------------------+---------------------- 
Enterprise very fine sandy loam, 5 to 8 percent 

slopes- ----------------------------------------- 
Enterprise very fine sandy loam, 8 to 20 percent 

slopes------------------------------------------ 


Mansker loam, 1 to 3 percent slopes--------------- 
Mansker loam, 3 to 5 percent slopes----------- se 
Mansic clay loam, 1 to 3 percent slopes----------- 
Mansic clay loam, 3 to 5 percent slopes----------- 
Mansic clay loam, 5 to 8 percent slopes----------- 
Mansic clay loam, 3 to 8 percent slopes, eroded--- 
Miles fine sandy loam, 1 to 3 percent slopes------ 
Miles fine sandy loam, 3 to 5 percent slopes------ 
Mansker-Potter complex, 3 to 5 percent slopes----- 
Mansker soil--------------------------------- 
Potter soil------------------------+-++------- 
Mansker-Potter complex, 5 to 20 percent slopes---- 
Mansker soil--------------------------------- 
Potter soil---------------------------------- 
Manter-Otero fine sandy loams, 1 to 3 percent 


Manter-Otero fine sandy loams, 3 to 5 percent 
GLOPESe abo ese sae eee eek os Ree eee eee SA Ee 


Capability unit 


Symbol 


liw-1l 
1Ve-2 
Vie-5 
1Ve-3 
VIille-1 
Vle-7 
VIe-5 
Tle-L 
IlIw-L 
Ille-2 
1Ve-2 
1IVw-1 


Ile-1 


Ille-L 


IVe-4 


VIe-7 
Vle-8 
Vile-2 
Vw-2 
VIe-3 
VIe-1 
IIile-3 
IVe-1 
Ile-1l 
IIle-1l 
IVe-4 
IVe-4 
IIle-2 
1Ve-2 


IVe-5 
TVe-5 


VIe-10 
VIe-10 


Iile-2 


1Ve-2 


Range site 


Name 


Loamy Bottom Land 
Sandy Plains 
Sandy Plains 

Deep Sand Savannah 
(None) 

Loamy Prairie 
Sandy Plains 
Loamy Prairie 
Sandy Plains 
Sandy Plains 
Sandy Plains 
Subirrigated 


Loamy Prairie 
Loamy Prairie 
Loamy Prairie 


Loamy Prairie 
Eroded Sandy Land 
Gravelly Sandy 
Loamy Bottom Land 
Deep Sand 

Sandy Bottom Land 
Loamy Plains 
Loamy Plains 
Loamy Prairie 
Loamy Prairie 
Loamy Prairie 
Loamy Prairie 
Sandy Plains 
Sandy Plains 


Loamy Plains 
Shallow 


Loamy Plains 
Shallow 


Sandy Plains 


Sandy Plains 


WwE 


Ya 
Za 


Mapping unit 


Nobscot-Brownfield fine sands, hummocky------------ 


Nobscot-Brownfield complex, severely eroded-------- 


Nobscot fine sand, 


rolling------ 
Otero-Mansker complex 
Otero soils, undulating 
Otero soils, hummocky 


Potter soils--------------------------------------- 


Pratt fine sandy loam, undulating 


Pratt fine sandy loam, hummocky 


Potter-Berthoud complex 


Potter soil--------------------------------+--- 


Berthoud soil 


Pratt loamy fine sand, undulating 


Pratt loamy fine sand, hummocky 


Potter-Mansker complex, 


Pratt-Tivoli loamy 


severely eroded------------ 
fine sands--- 


Quinlan-Woodward loams, 8 to 20 percent slopes----- 
Quinlan soil---------------------------------+- 


Woodward soil 


Rough broken land---------------------------------- 
Richfield clay loam, 1 to 3 percent slopes--------- 
Richfield clay loam, 3 to 5 percent slopes--------- 
Riverwash--------------------------------------+--- 
St. Paul silt loam, 0 to 1 percent slopes---------- 
St. Paul silt loam, 1 to 3 percent slopes---------- 
Spur loam--------- abt demeemecieeslecdsoct ess eietes 
Sweetwater soils----------------------------------- 


Tipton silt loam, high 


Tivoli fine sand----------------------------------- 
Vernon complex------------------------------------- 


Wann fine sandy loam 


Woodward loam, 1 to 3 percent slopes--------------- 
Woodward loam, 3 to 5 percent slopes--------------- 
Woodward-Quinlan loams, 3 to 8 percent slopes, 


Quinlan soi lbss<sseeee ree sH rape te Ree Poe eee 
Woodward-Quinlan loams, 5 to 12 percent slopes----- 


Woodward soil 


Quinlan soil---------------------rrc rrr seer nee 


Yahola fine sandy loam 
Zavala fine sandy loam 


Capability unit 


Symbol 


Vie-6 
VIe-8 
VIe-6 
VIe-2 
IVe-3 
ViIe-2 
VIIs-1 
Ille-2 
1Ve-2 


Vile-L 
Vile-L 
IVe-3 
IVe-3 
VIe-11 
VIe-3 


VIe-4 
Vie-4 
VIle-3 
Ile-1 
Iile-1 
(None) 
Ilc-2 
Ile-1 
IIe-L 
Vw-1 
ITle-2 
Vile-4 
VIe-9 
IIw-1 
Ile-1l 
Ille-1 


Range site 


Name 


Deep Sand Savannah 
Eroded Sandy Land 
Deep Sand Savannah 
Limy Sandy Plains 
Limy Sandy Plains 
Limy Sandy Plains 
Shallow 

Sandy Plains 

Sandy Plains 


Shallow 
Loamy Prairie 
Deep Sand 
Deep Sand 
Shallow 

Deep Sand 


Shallow Prairie 
Loamy Prairie 
Breaks 

Hardland 

Hard land 

(None) 

Hardland 

Hard land 

Loamy Bottom Land 
Subirrigated 
Loamy Prairie 
Dune 

Red Clay Prairie 
Loamy Bottom Land 
Loamy Prairie 
Loamy Prairie 


Loamy Prairie 
Shallow Prairie 


Loamy Prairie 
Shallow Prairie 
Loamy Bottom Land 
Loamy Bottom Land 


